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ADVERTISEMENT; 


NOtwithftanding  what  I ’ had 
laid,  in  the  conclufion  of 
the  Preface  to  the  Fourth  Volume 
of  my  Chemical  Effays,  concern- 
ing the  little  likelihood  of  the 
Trafts  there  mentioned  being  ac- 
ceptable to  many  readers,  my 
Bookfeller  has  delired  leave  to 
publilh  them.  He  has  formed  an 
expedlation,  that  the  purchafers 
of  the  Chemical  Effays  will  not 
be  difpleafed  at  having  an  oppor- 
tunity of  pon’elTing  all  that  re- 
mains of  what  I have  ever  written 
on  chemical  fubjeSs.  Great  im- 
provements have  been  made  in 
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many  branches  of  chemiftry  fincc 
the  InJUPutiones  Metaliitrgicc^^ 
and  the  Plan  of  Chemical  Lec- 
tures,were  firft  printed,  but  1 have 
no  inclination  to  revife  them ; 
they  wi^l  be  candidly  read  with  a 
felerence  to  the  time  when  they 
were  compofed.  I do  not  recoi- 
led what  motive  induced  me  to 
write  the  Metallurgic  Inftitutes  in 
Latin,  unfefs  it  was  the  vanity  of 
thinking,  that  when  I had  treated 
the  other  parts  of  Chemiftry  in 
the  fame  manner,  the  work  might 
(land  a chance  of  finding  it  s way 
into  foreign  countries.  I had 
written  feveral  chapters  de  A ere. 
communi  - Jixo  -•  injlammabili ; de 
Tgne  ; de  Aqua ; de  Terra  calc  a- 
ria,  vitrejcibiliy  8lq»  much  about 

the 
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the  period  in  which  the  Metal- 
lurgic  Inftitutes  were  finifhed : 
but  my  attention  being  foon  after 
called  to  other  purfuits,  I gave 
up  the  defign  which  I had  formed, 
^of  expreffing  in  a connected  feries 
of  propofitions  what  was  then 
fcientifically  known  inChemiftry; 
and  what  I.had  written,  with  this 
view,  (hared  the  fate  of  my  other 
chemical  raanufcripts,  when  I de- 
termined lad  year  to  quit  this  fa- 
vourite (tudv. 
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Ohfervaiions  on  the  Sulphur  Wells-  at- 
Harrogate,  made  in  July  and. 
Augufi,  1785. 


IN  1733,  when  Doflor  Short 
nrft  publifried  his  Trcatife  ' on^ 
Mineral  Waters,  there  were  .only 
three  fulphur  wells  at  Harrogate;- 
there  are  now  four.  1 made  fome 
inquiry  refpeeting  the  rme  and  oc- 
cafion  of  making  the  fourth  well, 
and  received  the  following  account 
from  an  old  man,  who. was  hirnfelf 
principally  concerned  in  the  cranf- 
VOL.  V.  B action. 
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adlion.  About  forty  years  ago,  a per- 
fon  who,  by  leafe  from  the  Earl  of 
Burlington^  had  acquired  a right  of 
fearching  for  minerals  in  the  foreft 
of  Knarefborough,  made  a (hew  as  if 
he  had  a real  intention  of  digging 
for  coal,  on  the  vei'y  fpot  where  the 
three  fulphur  wells  were  iituated. 
This  attempt  alarmed  the  apprehen- 
lions  of  the  inn-keepers  and  others 
at  Harrogate,  who  were  interefted 
in  the  prefervation  of  the  wells : they 
gave  him  what  legal  oppolition  they 
could,  and  all  the  illegal  that  they 
durft.  At  length,  for  the  fum  of  one 
hundred  pounds,  which  they  raifed 
amongft  themfelves,  the  difpute  was 
compromifed,  and  the  defign,  real  or 
pretended,  of  digging  for  coal  was 
abandoned.  Sulphur  water,  how^- 
ever,  had  rifen  up  where  he  had  be- 
gun to  dig.  They  inclofed  the  place 

with 
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with  a little  ftone  edifice,  and  putting 
down  a bafon,  made  a fourth  well. 
By  a claufe  in  the  a6l  of  parliament 
for  inclofing  Knarefborough  Forcft, 
pafled  in  1770,  it  is  rendered  un- 
lawful for  any  perfon  whatever  to 
fink  any  pit,  or  dig  any  quarry  or 
mine,  whereby  the  medicinal  fprings 
or  w’aters  at  Harrogate  may  be  da- 
maged or  polluted ; fo  that  no  at- 
tempts of  the  kind  above  mentioned 
need  be  apprehended  in  future. 

This  fourth  w’dl  is  that  which  is 
nneareft  to  one  of  the  barns  of  the 
Crown-Inn,  being  about  ten  yards 
diftant  from  it.  In  digging,  a few 
years  fince,  the  foundation  of  that 
barn,  they  met  with  fulphur  water 
in  feveral  places.  At  a very  little  dif- 
tance  from  the  four  wells  there  are 
two  others  of  the  fame  kind  ; one  in 
the  yard  0/  the  Half-Moon-Inn,  dif- 
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covered  in  digging  for  comnnofi 
water  in  17 S3,  and  another  which 
breaks  out  on  the  fide  of  the  rivulet 
below  that  Inn.  On  the  banks  of 
that  rivulet  I faw  feveral  other  ful- 
phureous  fprings  ; they  are  cafily  dif- 
tinguiflied  by  the  blacknefs  of  the 
earth  over  which  they  flow. 

On  the  declivity  of  a hill,  about  a 
quarter  of  a mile  to  the  well:  of  the 
fulphur  wells  at  Harrogate,  there  is 
a bog  which  has  been  formed  by  the 
rotting  of  wood : the  earth  of  the 
rotten  wood  is  in  fome  places  four 
feet  in  thicknefs,  and  there  is  a ftra- 
tum  confifting  of  day,  and  fmall 
loofe  decaying  fand-ftones,  every 
where  under  it.  The  hill  abave  is 
of  grit-fione.  In  this  bog  there  are 
four  more  fulphur  wells;  one  at  the 
top,  near  thq  rails  which  feparate  the 
bog  from  the  Common  ; and  three 
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at  the  bottom,  though  one  of  thefe, 
flridtly  fpeaking,  is  not  in  the  bog, 
but  at  the  fide  of  it  in  the  ftratum 
on  which  the  bog  is  fituated,  and  at 
the  diftance  of  a yard  or  two  from  a 
rivulet  of  frefli  water,  which  runs 
from  thence  to  Low  Harrogate,  paf- 
fing  clofe  to  the  fide  but  above  the 
level  of  the  fulphur  wells  of  that 
place.  On  the  other  tide  of  the 
hill,  above  the  bog,  and  to  the  weft 
of  it,  there  is  another  fulphur  well 
on  the  tide  of  a brook ; and  it  has 
been  thought  that  the  wells  both  at 
Harrogate  and  in  the  bog  are  fup- 
plied  from  this  welL  In  a low  ground, 
between  High  Harrogate  and  Knaref-^ 
borough,  there  is  a fulphur  well; 
another  to  the  north  of  it  in  Bilton 
Park,  at  about  the  diftance  of  a mile ; 
and  another  to  the  fouth  of  it,  at  a 
Icfs  diliancc,  was  difeovered  this 
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'year  in  digging  for  common  water 
by  a perfon  of  the  name  of  Richard- 
fon  ; and,  laftly,  there  is  another  at  a 
place  called  Hookftone  Grag : none 
of  thefe  laft-mentioned  wells  are 
above  two  miles  diflant  from  High 
Harrogate ; and  by  an  accurate  fearch 
a great  many  more  might,  probably, 
be  difcovered  in  the  neighbourhood. 

It  is  not  unufual  to  dig  within  a 
few  yards  of  any  of  thefe  fulphur 
wells,  and  to  meet  with  water  which 
is  not  fulphureous.  I ordered  a w'ell 
to  be  dug  in  the  fore-mentioned  bog, 
iixteen  yards  to  the  fouth  of  the  ful- 
phur  well  which  is  near  the  rails, 
and  to  the  fame  depth  with  it ; the 
water  with  w'hich  it  was  prefently 
filled  was  chalybeate,  but  in  no  de- 
gree fulphureous.  I had  another 
well  dug,  at  about  thirty  yards  dif- 
tance  from  the  three  fulphur  w^ells 

which 
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which  are  fituated  at  the  lower  ex- 
tremity of  the  bog;  this  well,  by  the 
declivity  of  the  ground,  was  ten  or 
twelve  feet  below  their  level,  but 
it’s  water  was  not  fulphureous.  From 
the  firft  w’ell  w hich  I dug,  it  is  evi- 
dent, that  every  part  of  the  bog  does 
not  yield  fulphur  water;  and  from 
the  fecond,  which  was  funk  into  the 
clay,  it  is  clear  that  every  part  of  the 
ftratum  on  which  the  bog  is  placed 
does  not  yield  it,  though  one  of  the 
wells  is  lituated  in  it. 

The  fulphur  wells  at  Harrogate 
are  a great  many  feet  below  the  level 
of  thofe  in  the  bog ; but  they  com- 
municate with  them,  if  we  may  rely 
on  what  Dodor  Short  has  told  us — 
That  about  the  beginning  of  this 
century,  when  the  concourfe  of  peo- 
ple was  very  great  to  the  Spaw  at 
• Harrogate,  one  Robert  IVard,  an  old 
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man,  made  a bafon  in  the  clay  under 
the  mofs  of  a bog  where  the  ftrongeft 
'and  brifkeif  of  thefe  fulphur  fprings 
-rife,  and  gathered  half  an  hogfhead 
-of  water  at  a time  for  the  ufe  of  the 
poor  ; but  when  he  laded  this  he  al- 
‘moft  dried  the  three  fulphur  wells  at 
ithe  village;  whenjce  it  is  evident,  that 
all  have  the  fame  origin,  and  com- 
mumcare  with  one  another.”  By 
-converfing  w'ith  fome  of  the  oldell 
-and  mr.fl  intelligent  people  at  Har- 
rogate, I could  not  find  that  they 
entertained  any  opinion  of  the  water 
at  .ihe’bog  having  a communication 
with  that  at  the  Spa w.  Thii  circum- 
. fiance  m.ighf  ealily  be  afeertained; 
• and, if  the  fadl  fhould  be  contrary  to 
. what  Doctor  Skor/^  fuppofed,  the 
wells  at  the  bog  ought  to  be  covered 
from  the  weather  as  thofe  at  the  vil- 
lage are;  they  would  by  this  means 
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yield  great  plenty  of  water  for  the 
baths  which  are  wanted  by  invalids, 
and  which  are  often'  very  fcantily 
fupplied  by  the  wells  at  Harrogate, 
notwithftanding  the  attention  which 
is  ufed  in  preferving  the  w^ater  which 
fprings  at  the  four  wells  by  empty- 
ing them  as  often  as  they  become 
full  during  both  the  day  and  night 
time.  And  indeed  it  is  furprihng, 
that  the  well  on  the  fide  of  the  rivu- 
let below  the  Half-Moon-Inn,which 
is  fo  well  fituated  for  the  purpofe,  has 
never  been  inclofcd  for  the  furnifliing 
fulphureous  water  for  the  baths.  The 
prefent  mode  of  carrying  the  water 
in  calks  to  the  feveral  houfes  where 
the  perfons  lodge  who  want  to 
bathe  in  it  is  very  troublefome,  and 
the  water  thereby  lofes  of  it’s  virtue. 
Some  of  the  wells  about  thewillage, 
that  for  inftance  which  has  been 
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difcoverW  at  the  Half- Moon-Inn, 
the  water  of  which,  I believe,  fprings 
from  a dilferent  fource  from  that 
which  fupplies  the  four  fulphur  wells, 
fnould  be  cither  enlarged  to  a great- 
er. horizontal  breadth,  or  funk  to  a 
greater  depth,  in  order  to  try,  by 
one  or  both  of  thefe  ways,  whether 
the  quantity  and  ftrength  of  the  water 
might  not  be  increafed  : and  if  that 
fhould,  as  it  probably  would  be  the 
cafe,  one  or  more  baths  might  be 
ered;ed  after  the  manner  of  thofe  at 
Buxton  and  other  places  ; or,  by  pro- 
per additional  buildings,  warm  bath- 
ing in  fulphureous^water  might  be 
pradifed,  as  is  done  in  common  wa- 
ter in  the  bagnios  in  London.  The 
faltnefs  of  the  fulphureous  water,  if 
that  fliould  be  thought  ufeful,  might 
eafily  be  made  even  greater  than 
that  of  fea  water,  by  adding  a quarter 

of 
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of  a pound  of  common  fidt  to  every 
gallon  of  the  water  ufed  in  forming 
a bath.  The  waters  at  Harrogate, 
though  they  have  long  been  very  be- 
* neficial,  have  not  yet  been  rendered 
fo  ufeful  to  mankind,  as  an  intelli- 
gent and  enterprifihg  perfon  might 
make  them.  The  alternate  drata  of 
fand,  done,  and  fliale,  which  com- 
pofe  the  lower  hills  near  the  wells  at 
Harrogate,  dip  very  much,  as  may  ' 
be  feen  in  a (lone  quarry  about  two 
hundred  yards  from  the  wells;  and 
the  fame  circumflance  may  be  ob- 
ferved  in  dry  weather,  in  following 
the  bottom  of  the  brook  from  the 
village  up  to  the  bog;  and  hence, 
if  there  be  a communication  be- 
tween the  waters  of  the  bog  and 
of  the  village,  as  Do(5lor  Short 
aflerts,  it  is  probable,  that  the  fame 
ftratum  of  fhalc  which  is  feen  at  the 

bottom 
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bottom  of  the  wells,  at  the  village, 
breaks  out  again  at  the  bog  above 
the  village,  and  that  the  water  finds 
it’s  way  from  the  bog  to  the  village 
through  the  crevices  of  that  ftra- 
turn. 

After  having  obferved, as  carefully 
as  I could,  the  number  and  fituation 
of  the  fulphur  wells  about  Harro- 
gate, I took  notice  of  the  tempera- 
ture of  the  four  at  the  village.  In 
the  month  of  June,  1780,  when  the 
thermometer  in  the  fhade  was  72*, 
and  the  pump  water  at  the  Granby- 
Inn,  the  well  of  which  is  fifty  feet 
deep,  was  48°,  the  ftrongefb  of  the 
fulphur  wells,  being  that  of  which 
invalids  ufually  drink,  was  50°.  On 
the  29th  of  July  in  this  year,  after 
the  earth  had  been  parched  with 
drought  for  many  months,  the  heat 
of  the  ftrongeft  well  was  54®;  the 

water 
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“i^'arer  of  the  Granby  pump  was  on 
the  fame  day  48°,  and  the  heat  of 
the  air  in  the  (liade  76°.  Do<flor 
Walker,  who  has  lately  written  a 
trcatife  on  Harrogate  water,  fays, 
that  the  heat  of  this  fpring  was  48°, 

I 

when  that  of  an  adjoining  rivulet 
was  53'^.  And  I have  little  doubt 
in  believing,  that  if  the  experiment 
was  made  in  cold  weather,  the  tem- 
perature of  the  fame  well  would  be 
found  to  be  feveral  degrees  below  48. 
This  variation  of  temperature  in  the 
fulphur  water  indicates  it’s  fpringing 
I from  no  great  depth  below  the  fur- 
face  of  the  earth  ; or  at  leaft  it  indi- 
cates it’s  having  run  for  a Confidera- 
ble  diflance  in  a channel  fo  near  to 
the  furface  of  the  earth,  as  to  parti- 
cipate of  the  changes  of  temperature 
to  which  that  is  liable  from  the  ac- 
tion of  the  fun.  But  the  heat  of  the 

fulphur 
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fulphur  water  is  not  only  variable  in 
the  fame  well,  at  different  times, 
but  it  is  not  the  fame  in  all  the  wells 
at  the  fame  time.  If  we  call  the 
ftrongeft  well  the  firft,  and  reckon 
the  reft  in  order,  going  to  the  right, 
the  third  well,  which  is  reckoned  the 
next  ftrongeft,  was  57°  hot  when  the 
firft  well  was  54°.  In  fupport  of  the 
conjedlure  that  the  fulphur  water  of 
the  ftrongeft  well  w’ould  in  a cold  fea- 
fon  make  the  thermometer  fink  below' 
48°,  which  is  the  conftant  tempera- 
ture of  fprings  fituated  at  a great 
depth  in  the  earth  in  this  country, 
it  may  be  obferved,  that  though  the 
firft  and  the  third  well  are  never 
frozen,  yet  the  fecond  and  fourth  well 
are  frozen  in  fevere  weather.  When 
the  fecond  and  the  fourth  well  are 
covered  with  ice,  it  is  probable,  that 
the  firft  and  the  third  have  a tempe- 
rature 
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ratiire  far  below  48°;  but  that  the; 
fea  fait,  which  is  more  abundant  in 
them  than  in  the  other  two  wells, 
and  which  of  all  falts  reiifts  moft 
powerfully  the  congelation  of  the 
water  in  which  it  is  diffolved,  pre- 
ferves  them  from  being  frozen  in  the 
coldefl:  fcafons  incident  to  our  cli- 
mate. 

As  the  temperature  of  thefe  four 
Avells  is  not  the  fame  in  all  of  them  ac 
the  fame  time,  nor  invariable  in  any 
of  them,  fo  neither  does  there  feem^ 
to  be  any  uniformity  or  condancy  in’ 
them,  with  refpedt  to  the  quantity  of 
fait  which  they  contain.  The  falc 
with  which  they  are  all  impregnated 
is  of  the  fame  kind  in  all,  aii8  it  is 
almoft  wholly  common  fait;  and 
though  the  quantity  contained  in  a 
definitive  portion  of  any  one  of  the 
wells  is  not,  I think,  prccifely  the 
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fame  at  all  feafons  of  the  year,  yet 
the  limits  within  which  it  varies  are 
nor,  I apprehend,  very  great.  A 
method  is  mentioned  in  the  LXth 
volume  of  the  Philcfophical  Tranf- 
adions,  of  eftimating  the  quantity 
of  common  fait  diffolved  in  water, 
by  takipg  the  fpecific  gravity  of  the 
\vater : this  method  is  not  to  be  re- 
lied on  when  any  confiderable  portion 
of  any  other  kind  of  fait  is  diflblved 
along  with  the  fea  fait ; but  it  is  ac- 
curate enough  to  give  a good  no- 
tion of  the  quantity  contained  in  the 
different  wells  at  Harrogate.  On 
the  13th  of  Auguff,  after  feveral 
days  of  rainy  weather,  I took  the 
fpecific  gravities  of  the  four  fulphur 
wells  at  the  village,  the  drinking 
well  being  the  firff. — Rain  water 
i.ooo;  firfl  well  1.009;  fccond  well 
1.002;  third  well  1.007;  fourth 

well 
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well  1.002.  By  comparing  thefe  fpe- 
cific  gravities  with  the  table  which 
is  given  in  the  LXth  volume  of  the 
Tranfae^ions,  it  may  be  gathered, 
that  the  water  of  the  firft  well  con- 
tained Yv  of  it’s  weight  of  common, 
fait;  that  of  the  fccond  and  fourth, 
and  that  of  the  third,  t4-  After 
four  days  more  heavy  rain  I tried 
the  ftrong(fn:  well  again,  and  found 
it’s  fpecific  gravity  to  be  1.008.  It 
is  worthy  of  obfervation,  that  the 
water,  as  it  fprings  into  the  hrft  and 
third  well,  is  quite  tranfparent,  but 
iifually  of  a 'pearl  colour  in  the  fe- 
cond  and  fourth,  fimilar  in  appear- 
ance to  the  water  of  the  firfl:  or  third 
well  after  ic  has  been  expofed  a tew 
hours  to  the  air ; hence  it  is  proba- 
ble, that  the  external  air  has  accefs 
to  the  water  of  the  fecond  and  fourth 
well  before  it  fprings  up  into  the 
VOL.  v.  C bafon. 


( i8  } 

bafon.  A great  many  authors  have 
pLiblifl'iecl  accounts  of  the  quantity 
of  common  fait  contained  in  a gal- 
lon of  the  water  of  the  Ifrongeft 
well ; they  differ  fomewhat  from 
each  other,  fome  making  it  more,, 
others  lefs,  than  two  ounces.  Thefe 
diverfities  proceed  either  from  the 
different  care  and  Ikill  ufed  in  con- 
dudting  the  experiment  ; or  from  a 
real  difference  in  the  quantity  of  fait 
with  which  the  water  is  impregnated 
at  different  feafons  of  the  year.  The 
medium  quantity  of  fait  contained  in 
a gallon  falls  ffiort  of,,  I think,  ra- 
ther than  exceeds  two  ounces.  The 
fea  water  at  Scarborough  contains' 
about  twice  as  much  fait  as  is  founds 
in  the  ff  rongeff  fulphur  well  at  Har- 
rogate. The  fulphur  wells  at  the 
bog  are  commonly  fa  id  to  be  ful- 
phuptous,  .but  not  falinc.  This, 

however,. 
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however,  is  a mifiake;  they  contain, 
fait,  and  fait  of  the  fame  kind  as  the 
wells  at  the  village.  I could  not 
diftinguifh  the  kind  of  fait  by  the 
method  in  which  I had  ellimated  the 
quantity  contained  in  the  fulphur 
wells;  I therefore  evaporated  a gallon 
of  the  water  of  the  well  in  the  bog 
which  is  near  the  rails,  and  obtained 
a full  ounce  of  common  fait,  of  a 
brownilh  colour : the  colour  would 
have  gone  off  by  calcination.  , In 
what  degree  the  medicinal  powers 
of  Harrogate  water  depend  on  it’s 
fulphureous,  and  in  what  degree  on 
it’s  fali'ne  impregnation,  are  quef*- 
tions  uhich  I meddle  not  with:  I 
would  only.juft  obferve  on  this  head* 
that  any  llrong  fulphureous  water, 
fuch  as  that  of  Keddleftone  in  Der- 
by fliire,  or  of  Shap  in  Wellmore- 
land,  which  naturally  contains  little 
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or  no  fea  fait,  may  be  rendered  fimr- 
lar  to  Harrogate  water,  by  difiblw- 
ing  in  it  a proper  proportion  of 
common  fah.  The  four  fulphur 
wells  at  Harrogate  are  very  near  to 
each  other ; they  might  all  be  in- 
cluded within  the  circumference  of 
a circle  of  feven  or  eight  yards  in 
diameter;  yet,  from  what  has  been 
faid,  it  is  evident,  that  they  have  not 
all  either  the  fame  temperature,  or 
the  fame  quantity  of  faline  impreg- 
nation. This  diverlity  of  quality  in 
wells  which  have  a proximity  of 
lituation  is  no  uncommon  phaeno- 
menon ; and  though  at  the  firfl:  view 
it  feems  to  befurprifing,.yet  it  ceafes 
to  be  fo  on  reflection : for  the  waters 
which  feed  wells  fo  circumftanced^ 
may  flow  through  ftrata  of  different 
qualities  fltuated  at  different  depths^ 
though  in  the  fame  direction ; or 

through 
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through  (Irata  placed  both  at  dif- 
ferent depths,  and  in  different  direc- 
tions; and  that  this  is  the  cafe  at 
Harrogate  is  probable  enough,  there 
being  hills  on  every  fide  of  the  hol- 
low in  which  the  village  is  placed. 

With  refpedt  to  the  fulphureous 
impregnation  of  thefe  waters,  I made 
the  following  obfervations. 

The  infide  of  the  bafon,  into 
which  the  water  of  the  ftrongefl:  well 
rifes,  is  covered  with  a whitifh  pel- 
licle, which  may  be  eafily  fcraped 
off  from  the  grit-fione  of  which  the 
bafon  is  made.  I obferved,  in  thq^ 
year  1780,  that  this  pellicle  on  a hot 
iron  burned  with  the  flame  andfmell 
of  fulphur.  I this  year  repeated  the 
experiment  with  the  fame  fuccefs: 
the  fubfiance  fhould  be  gently  dried 
before  it  is  put  on  the  iron.  I would 
further  obfcrve,  that  the  fulphur  is 

c 3 but 
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but  a fmall  part  of  the  fubftance 
which  is  feraped  off.  That  I might 
be  certain  of  the  poffibility  of  ob- 
taining true  palpable  fulphur  from 
what  is  feraped  olf  from  the  bafon, 
and  at  the  fame  time  give  fome  guefs 
at  the' quantity  of  fulpliur  contained 
in  it,  1 took  three  or  four  ounces  of 
it,  and  having  wafhed  it  well,  and 
dried  it  thoroughly  by  a gentle  heat, 
I put  two  ounces  into  a clean  glafs 
retort,  and  fublimed  from  it  about 
two.  or  three  grains  of  yellow  ful- 
phurl  This  fulphur,  which  ftuck  to 
the  neck  of  the  retort,  had  an  oily 
appearance;  and  the  retort,  when 
opened,  had  not  only  the  fmell  of 
thovolatile  fulphureous  acid,  which 
ufually  accompanies  the  fublimation 
of  fulphur,  but  it  had  alfo  the  hrong 
empyreumatic  fmell  which  peculiarly 
appertains  to  burnt  oils ; and  it  re- 
- • tained 
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tamed  this  frnell  for  fcveral  days.  It 
has  been  remarked  before,  that  the 
fait  feparable  from  the  'fulphur  water 
was  of  a brownifh  colour;  and  others, 
who  have  analyfed  this  water,  have 
met  with  a brown  fubflance,  which 
they  knew  not  w'hat  to  make  of; 
both  which  appearances  may  be  at- 
tributed to  the  oil,  the  exigence  of 
w hich  was  rendered  fo  manifeft  by 
the  fublimation  here  mentioned.  I 
will  not  trouble  the  Society  with  any 
conjeeflures  concerning  the  origin  of 
this  oil,  or  the  medium  of  it’s  com- 
bination with  water ; the  difeovery 
of  it  gave  me  fome  pleafure,  as  it 
feenned  to  add  a degree  of  probabi- 
lity to  w hat  I have  faid  concerning 
the  nature  of  the  air  wdth  w hich,  in 
one  of  my  Chemical  Eflays,  I had 
fuppofed  Harrogate  water  to  be  im- 
pregnated. I will  again  take  the 

c 4 liberty 
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liberty  of  repeating  the  query  which 
I there  propofed.  “ Does  this  air, 
and  the  inflammable  air  feparable 
from  fome  metallic  fubftances,  con- 
lift  0^ oleaginous  particles  in  an  elaftic 
ftate  ?”  When  1 ventured  to  conjec- 
ture, in  the  ElTay  alluded  to,  that 
fulphureous  waters  received  their  im- 
pregnation from  air  of  a particular 
kind,  I ‘did  not  know  that  ProfelTor 
Bergman\i2idi  advanced  the  fame  opi- 
nion, and  denominated  that  fpecies 
of  air.  Hepatic  Air.  I have  fince 
then  seen  his  works,  and  very  readily 
give  up  to  him  not  only  the  priority 
of  the  difeovery,  bur  the  merit  of 
proiecuting  it.  And  though  what 
he  has  laid  concerning  the  manner 
of  ; precipitating  iulpnur  from  thefc 
wat;is  can  leave  no  doubt  in  the 
nundofaiv.  cnemiii  concerning  the 
adtual  exiltence  of  fulphur  in  them ; 

yet 
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yet  1 will  proceed  to  the  mention  of 
fome  other  obvious  experiments  on 
the  Harrogate  water,  in  fupport  of 
the  fame  dodlrine. 

Knowing  that,  in  the  bath  of  Aix- 
la-Chapelle,  fulphur  is  found  (lick- 
ing to  the  (ides  and  top  of  the  chan- 
nel in  which  the  fulphureous  water 
is  conveyed,  I examined  with  great 
attention  the  (ides  of  the  little  (lone 
building  which  is  raifed  over  the 
bafon  of  the  (Irongeft  w’cll,  and  faw 
them  in  fome  places  of  a yellow  i(h 
colour : this  I thought  proceeded 
from  a fpecies  of  yellow  mol's,  com- 
monly found  on  grit-ilone';  I col- 
lected, how'ever,  what  I could  of  it, 
by  brulhing  the  fides  of  the  build- 
ing, at  the  diftance  of  three  or  four 
feet  from  the  water  in  the  bafon : 

, on  putting  what  I had  brulhed  off 
on  a hot  iron,  I found  that  it  con- 
fided 
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fifted  principally  of  particles  ofgrit- 
flone,  evidently, however,  mixed  with 
particles  of  fulphur. 

Much  of  the  fulphureous  water  is 
ufed  for' baths  at  Harrogate;  and 
for  that  purpofe  all  the  four  wells 
are  frequently  emptied  into  large 
tubs  containing  many  gallons  apiece; 
thefe  conftantly  fland  at  the  wells, 
and  the  cafks,  in  which  the  water  is 
carried  to  the  feveral  houfes,  are 
filled  from  them.  On  examining 
the  infides  of  thefe  tubs,  1 found 
them  covered,  as  if  painted,  with  a 
whitifh  pellicle.  1 fcraped  off  a part 
of  this  pellicle:  it  was  no  longer 
foluble  in. water;  but,  being  put  on 
a hot  iron,  it  appeared  to  confift  al- 
moft  wholly  offfulphur.  Some  of 
thefe  tubs  have  been  in  ufe  many 
years,  and  the  adhering  cruft  is  thick 
in  proportion  to  the  time  they  have 

been 
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been  applied  to  the  purpofe ; but  the 
fulphur  pellicle  was  fufficiently  ob- 
fervable  on  one  which  was  new  in 
the  beginning  of  this  feafon.  The 
water  when  it  is  firft  put  into  thefc 
tubs  is  tranfparent ; when  it  has  been 
expofed  to  the  air  for  a few  hours,  it 
becomes  milky ; and,  where  the 
quantity  is  large,  a white  cloud  may 
be  feen  flowly  precipitating  itfelf  to 
the  bottom.  This  white  precipitate 
confifts  partly,  I am  not  certain  that 
it  confifts  wholly,  of  fulphur;  and 
the  fulphur  is  as  really  contained  in 
the  w'aters  denominated  fulphureous, 
as  iron  is  contained  in  certain  forts 
of  chalybeate  waters ; in  the  one  cafe 
the  iron  is  rendered  foluble  in  wa- 
ter by  it*s  being  united  to  fixed  air,\ 
or  fomc  other  volatile  principle ; 
and  in  the  other  fulphur  is  rendered 
foluble  in  water  by  it's  being  united 

to 
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Co  fixed  air,  or  fome  other  volatile 
principle:  neither  iron  nor  fulphur 
are  of  themfelves  loluble  in  water, 
but  each  of  them,  being  reduced 
into  the  form  of  a fait  by  an  union 
with  fome  other  fubftance,  becomes 
foluble  in  water,  and  remains  dif- 
folved  in  it,  till  that  other  fubftance 
either  efcapes  into  the  air,  or  be- 
comes combined  with  fome  other 
body. 

About  forty  years  ago,  they  took 
up  the  bafon  of  the  third  well,  and  a 
credible  perfon,  who  was  himfelf 
prefent  at  the  operation,  informed 
me,  that  in  all  the  crevices  of  the 
ftone  on  which  the  bafon  refted, 
there  were  layers  of  pure  yellow  ful- 
phur. This  1 can  well  believe,  for  I 
ordered  a piece  of  fliale  to  be  broken 
off  from  the  bottom  of  the  fourth 
well ; it  was  fplit,  as  fhale  generally 

is. 
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is,  into  feveral  thin  pieces,  and  was 
covered  with  a whitiih  cruft.  Being 
laid  on  a hot  irorr,  in  a dark  room, 
it  cracked  very  much,  and  exhibited 
a blue  flame  and  fulphureous  fmell. 

If  the  water  happens  to  ftand  a 
few  days  in  any  of  the  wells,  without 
being  difturbcd,  there  is  found  at  the 
bottom  a black  fediment;  this  black 
fediment  alfo  marks  the  courfe  of 
the  water  which  flows  from  the  well, 
and  it  may  be  efteemed  charadteriftie 
of  a fulphur  water.  The  furface  of  ^ 
the  water  alfo,  when  it  is  not  ftirred 
for  fomc  time,  is  covered  with  a 
whitifti  fcum.  Dodlor  Short  had 
long  ago  obferved,  that  both  the 
black  fediment,  and  the  white  fcum, 
gave  clear  indications,  on  a hot 
iron,  of  their  containing  fulphur:  I# 
know  not  whence  it  has  come  that 
his  accuracy  has  been  queftioned  in 

this 
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this  point ; 'certain  I am^  that  on  the 
repetition  of  his  experiments  I found 
them  true.  The  white  feum  alfo, 
which  is  found  fticking  on  the  grafs 
over  which  the  water  flows,  being 
gently  dried,  burns  with  the  flame 
and  fmell  of  fulphur.  From  what 
has  been  faid  it  is  clear,  that  ful- 
phur is  found  at  Harrogate,  flicking 
to  the  bafon  into  which  the  w'ater 
fprings;  fublimed  upon  the  flones 
which  compofe  the  edifice  furround- 
ing the  well;'  adhering  to  the  fides 
of  the  tubs  in  which  the  water  flands; 
fubfiding  to  the  bottom  of  the  chan- 
nel in  which  the  water  runs;  and 
•covering  the  furface  of  the  earth, 
;and  of  the  blades  of  grafs,  over 
which  it  flows.  It  is  unneceflary  to 
add  another  word  on  this  fubjedt ; it 
remains  that  I nlk  a conjedurc  or 
two  on  the  primary  caufc  of  the 

fulphureous 


( 31  } 

fulphureous  impregnation  obfervabfe 
in  thefe  waters. 

In  the  Chemical  Eflay  before  re- 
ferred to,  I have  ftiewny  that  the  air 
feparable  from  the  lead  ore  of  Der- 
byfiiire,  or  from  Black-Jack,  by  fo-- 
liition  in  the  acid  of  vitriol,  impreg- 
nates common  water  with  the  ful- 
phureous fmell  of  Harrogate  water  j- 
and  I have  alfo  fhewn  that  the  blad- 
der fucus  or  fea-wrack,  by  being; 
calcined  to  a certain  point,  and  put 
into  water,  not  only  gives  the  water 
a brackifli  tafte,  but  communicates 
.to  it,  without  injuring  it’s  tranfpa- 
rency,  the  fmell,  tafte,  and  other 
properties  of  Harrogate  water.  Pro- 
feflbr  Bergman  impregnated  water 
with  a fulphureous  tafte  and  fmell,. 
by  means  of  air  feparated  by  the 
vitriolic  acid  from  hepar  fulphuris, 
made  by  fufion  of  equal  weights  of 

fulphur 
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fulphur  and  pot-afhes,  and  from  a 
mafs  made  of  three  parts  of  iron 
filings  melted  with  two  of  fulphur; 
and  he  found  alfo,  that  Black-Jack 
and  native  Siberian  iron  yielded  he- 
patic air,  by  folution  in  acids.  This, 
I believe,  is  the  main  of  what  is 
known  by  chemifts  on  this  fubjedh; 
what  I have  'to  fuggeft,  relative  to 
the  Harrogate  waters  in  particular, 
may  perhaps  be  of  ufe  to  future  in- 
quirers, 

1 have  been  told,  that  on  break- 
ing into  an  old  coal-work,  in  which 
a confiderable  quantity  of  wood  had 
been  left  rotting  for  a long  time, 
there  ilfued  out  a great  quantity  of 
water  frnelling  like  Harrogate  water, 
and  leaving,  as  that  water  does,  a 
white  fcum  on  the  earth  over  which 
it  paired.  On  opening  a well  of 
common  wearer,  in  which  there  was 

found 


( 33  ) 

found  a log  of  rotten  wood,  an  ob- 
fervant  phyfician  affured  me,  that  he'  . 
had  perceived  a ftrong  and  diflindl 
fmell  of  Harrogate  water.  • Dr. 
Darwhy  in  his  ingenious  Account* 
of  an  artificial  Spring  of  Water, 
publifhed  in  the  firft  part  of  the 
LXXVth  volume  of  the  Philofo- 
phical  Tranfadlions,  mentions  his 
having  perceived  a flight  fulphure-- 
ous  fmell  and  tafte  in  the  water  of  a 
well  which  had  been  funk  in  a black,, 
loofe,  moift  earth,  which  appeared 
to  have  been  very  lately  a morafs, 
butwhich  is  now  covered  with  houfes 
built  upon  piles.  In  the  bog  or 
morafs  above  mentioned  there  is 
great  plenty  of  fulphureous  water, 
which  feems  to  fpring  from  the 
earth  of  the  rotten  wood  of  which 
that  bog  confifls.  Thefe  fads  are 
not  fufficient  to  make  us  certain, 
VOL.  V.  D that 
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that  rotten  wood  is  efficacious  itr 
impreghating  water  with  a fulphur'e- 
ous  fmdl ; becaufe  there  are  tnany 
bogs  in  every  part  of  the  world,  in 
which  n'o  fulphureoiis  water  has  ever 
been  difeovered;  No’r,  on  the  other 
hand,  are  they  to  be  r'ejedted  as  of 
no  ufe  in  the  inquiry  becaufe 
wood,  at  a particuiar  period  of  it’s 
putrefat^ioii,  or  when  lituated  at  a 
particular  depth,  or  when  incum- 
bent on  a foil  of  a particular  kind,, 
may  give  an  impregnation  to  wa- 
ter, which  the  fame  wood,  under 
different  circumftances,  would  not 
give. 

The  bilge  water,  ufually  found  at’ 
the  bottom  of  fliips  which  are  foul, 
is  faid  to  fmell  like  Harrogate  wa- 
ter: I at  firff  fuppofed,  that  it  had 
acquired  this  fmell  in  confequence 
of  becoming  putrid  in  conract  With 

the 


( '35  ) 

the  timber  on  which  it  refled,  and 
this  circumftance  I confidered  as  a 
notable  fupport  to  the  conjedlure  I 
had  formed  of  rotten  wood  being, 
under  certain  circtimRaiices,  inflTU- 
mental  in  generating  the  fmell  of 
Harrogate  water.  But  this  notion  is 
not  well  founded ; for  the  bilge 
water  is,  I fuppofe,  fait  water  and 
Dr.  Short  fays,  that  fca  water,  which 
had  been  kept  in  a ftone  bottle  fix 
weeks,  “ flunk  not  much  fhort  of 
Harrogate  fuiphur  water.”  It  has 
been  remarked  above,  that  calcined 
fea-wrack,  which  contains  a great 
deal  of  fca  fait,  exhales  an  odour 
fimilar  in  all  refoei^ts  to  that  of  Har- 

4 

rogate  water;  and  in  confirmation 
of  the  truth  of  this  remark,  1 find 
that  an  author,  quoted  by  Dr.  §hortf 
fays,  that  ‘‘  Bay  fait  thrice  calcined^ 
•diffolved  in  water,  gives  exatfiJ)  the 
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odour  of  the  fulphur  well  at  Har- 
rogate.” From  thefe  experiments 
confidered  together,  it  may,  perhaps, 
be  inferred,  that  common  fait  com- 
municates a fulphureous  fmell  to 
water  both  by  calcination  and  cal- 
cination. Hence  fome  may  think, 
that  frliere  is  fome  probability  in  the 
fuppofition,  that  either  a calcined 
ftratum  of  common  fair,  or  a pu- 
trefeent  fait  fpring,  may  contribute 
to  the  produdion  of  the  fulphureous 
fmell  of  Harrogate  water  ; efpe- 
cially  as  thefe  waters  are  largely  im- 
pregnated with  common  fair.  How- 
ever, as  neither  the  fait  in  fea  wearer, 
nor  that  of  calcined  fea- wrack,  nor 
calcined  bay  fait,  are  any  of  them 
abfolutely  free  from  the  admixture 
of  bodies  containing  the  vitriolic 
acid,  a doubt  ftill  remains,  whether 
the  fulphureous  exhalation,  here 

fpoken 
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rpokcn  of,  can  be  generated  from 
fubdances  in  v/hich  the  vitriolic  acid 
does  not  exifl. 

The  fliale  from  which  alum  is 
made,  when  it  is  firft  dug  out  of  the 
earth,  gives  no  impregnation  to  wa- 
ter; but  by'  cxpofure  to  air  and 
moifture  it’s  principles  are  loofened, 
it  fhivers  into  pieces,  and  finally 
moulders  into  a kind  of  clay,  which 
has  an  aluminous  tafle.  Alum  is  an 
earthy  fait  refulting  from  an  union 
of  the  acid  of  fulphur  with  pure  clay; 
and  hence  we  are  fure,  that  fhale, 
when  decompofed  by  the  air,  con- 
tains the  acid  of  fulphur;  and  from 
it’s  oily  black  appearance,  and  efpe- 
dally  from  it’s  being  inflammable, 
we  are  equally  certain  that  it  con- 
tains phlogiflon,  the  other  confti- 
tuent  part  of  fulphur.  And  indeed 
pyriious  fubflanccs,  or  combinations 
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of  fulphur  and  iron,  enter  into  the 
compofition  of  many,  probably  of 
all  forts  of  iliale,  though  the  parti- 
cles of  the  pyrites  may  not  be  large 
enough  to  be  feen  in  fome  of  them  ; 
and  if  this  be  admitted,  then  we  need 
be  at  no  lofs  to  account  for  the  bits 
of  fulphur,  which  are.  fublimed  to 
the  top  of  the  heaps  of  fhale,  when 
they  calcine  large  quantities  of  it 
for  the  purpofe  of  making  alum  : 
nor  need  we  have  any  difficulty  in 
admitting,  that  a phlogiftic  vapour 
muft  be  difeharged  from  ffiale,  when 
it  is  decompofed  by  the  air.  Dr. 
Short  fays,  that  he  burned  a piece  of 
aluminous  fhale  for  half  an  hour  in 
an  open  fire ; he  then  powdered  and 
infufed  it  in  common  water,  and  the 
water  fent  forth  a mofi:  intolerable 
fulphureous  fmell,  the  very  fame 
with  Harrogate  water.  He  burned^ 
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feveral  other  pieces  of  {hale,  but  none 
of  them  {\unk  fo  llrong  a3  thefirfl. 
This  difference  may  be  attributed 
either  to  the  different  tj^ualities  of 
the  different  pieces  of  fhale  which 
he  tried,  or  to  the  calcination  of  the 
hrft  being  pufhed  to  a certain  defi- 
nite degree  ; for  the  combination  of 
the  principles  on  which  the  fmelj 
depends  may  be  produced  by  one 
degree  of  heat,  and  deftroyed  by 
another.  1 have  mentioned,  briefly, 
thefe  properties  of  {hale,  becaufc 
there  is  a flratum  of  fliale  extended 
over  all  the  country  in  the  neigh- 
bourhood of  Harrogate ; feyeral  bed3 
of  it  may  be  feen  in  the  {tone  (quarry 
above  the  fulphur  wells;  many  of 
the  brooks  about  Harrogate  run 
upon  {hale,  and  the  fulphur  wells 
fpring  out  of  it.  They  have  bored 
to  the  depth  of  twenty  yards  into 
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this  fhale,  in  different  placeSj  in 
fearch  of  coal,  but  have  never  pene- 
trated through  it.  It’s  hardnefs  is 
not  the  fame  at  all  depths.  Some 
of  it  will  ftrike  fire,  as  a pyrites 
does,  with  fteel ; and  other  beds  of 
it  are  foft,  as  if  in  a ffate  of  decom- 
pofition,  and  the  fulphur  water  is 
thought  to  rife  out  of  that  fliale 
which  is  in  the  foftefl.  (late.  But 
whatever  impregnation  fhale  when 
calcined,  or  otherwife  decompofed 
to  a particular  degree,  may  give  to 
the  water  which  paffes  over  it,  it 
muff  not  be  concluded,  that  fhale  in 
general  gives  water  a fulphureous 
impregnation;  fince  there  are  many 
fprings,  in  various  parts  of  England, 
arifing  out  of  fhale,  in  which  no  fuch 
impregnation  is  obferved. 

I forgot  to  mention,  in  it’s  proper 
place,  that  having  vifited  the  bog, 

fo 


/ 


( 41  ) 

fo  often  fpokcn  of,  after  a long  feries 
of  very  dry  weather,  I found  it’s  fur- 
face,  where  there  was  nografs,  quite 
candied  over  with  a yellowifli  crud', 
of  tolerable  confiftency,  which  had 
a drong  aluminous  tade,  and  the 
fmell  of  honey..  Bergman  fpeaks  of 
a turf  found  at  Heldngberg  in  Sca- 
nia, condding  of  the  roots  of  vege- 
tables, which  was  often  covered  with 
a pyritous  cuticle,  which,  when,clix- 
ated,  yielded  alum  ; and  I make  no 
doubt  that  the  Harrogate  -morafs  is 
of  the  fame  kind. 

Whether  nature  ufes  any  of  the 
methods  which  I have  mentioned 
of  producing  the  air  by  which  ful- 
phureous  waters  are  impregnated, 
may  be  much  quedioned ; it  is  of 
ufe,  however,  to  record  the  experi- 
ments by  which  her  produ(5tions  may 
be  imitated  j for  though  the  line  of 
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human  underftanding  will  never  fa- 
thom the  depths  of  divine  vvifdom, 
difplayed  in  the  formation  of  this 
. little  globe  which  we  inhabit;  yet 
the  impulfe  of  attempting  an  in- 
veftigation  of  the  works  of  God  is 
irrefiftible ; and  every  phyiical  truth 
which  we  difcover,  every  little  ap- 
proach which  we  make  towards  a 
comprehenfion  of  the  mode  of  his 
operation,  gives  to  a mind  of  any 
piety  the  moft  pure  and  fublime  fa- 
tisfadlioru 
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ESSAY  II. 

Experiments  and  Ohfervaiions  on  va- 
rious Phcenomena  attending  the  So- 
lution of  Salts. 

Having  lately  had  occalion, 
in  fome  chemical  inquiries,  to 
make  various  folutions  of  falts,  I 
met  with  fome  phaenomena,  which 
did  not  appear  to  me  either  to  have 
beenfufficiently  attended  to,  or  con- 
fidently explained  by  waiters  upon, 
that  fubjedl.  The  fufpenfion  of  falts 
in  water,  of  metals  in  acids,  of 
fulphur  in  oils,  and  of  other  bodies 
in  mendruums  fpccifically  lighter 
than  the  bodies  thcmfelves,  hath 
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ever  been  conlidered  in  chemiftry, 
as  a problem  of  difficult  folution. 
Thofe  philofophers  who  acquiefce, 
upon  the  whole,  in  the  caufe  which 
hath  been  affigned  for  this  phjeno- 
menon  by  Sir  Ifaac  Newton,  in  his 
Optical  Queftions,  have  taken  great 
pains  to  illuftrate  the  manner  how 
it  is  effected,  by  fuppofing  that  the 
bodies  are  received  into  the  pores 
of  their  refpediive  menftruums,  and 
there  kept  fufpended  by  the  attrac- 
tion, or,  as  Bcrnouilli  and  Freind 
would  have  it,  by  the  refiftance  arif- 
ing  from  the  tenacity  of  the  fluid. 
Hence  it  happens,  fay  thefe  philofo- 
phers, that  after  water  is  faturated 
with  one  fait,  it  is  ftiU  capable  of 
diflblving  fomewhat  of  a fecond  kind, 
and  being  faturated  with  that,  of  a 
third,  and  fo  on;  juft  as  a vcflel 
filled  as  full  as  poffible  with  fpheres 
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or  cylinders  of  one  magnitude  bath 
a capability  of  receiving  fimilar  bo- 
dies of  an  inferior  fize,  or  bodies  of 
a different  figure.  The  opinion  of 
Gaflendus  feems  to  have  been  ge- 
nerally adopted ; he  endeavours  to 
prove,  from  the  experiment  which 
hath  been  mentioned,  not  only  the 
porolicy  of  water,  but  a diverfity  in 
the  figures  of  the  pores ; Affero  ^ 
aliud experimentum fingulare ^quo  vijus 
Jam  mihi  deprehendere  interfperfa 
jiifmodi  fpatiola  inanta  intra  aquam 
dari. — Aiebamy  cum  fint  Jalis  corpiif-- 
cula  cubica^  poterunt  ea  quidem  re^ 
piece  Jpatioluy  qua  ^ ipfa  cubica 
fuerinl ; at  cum  non  modo  commune 
falyfed  alumen  etiamy  quod  eft  o5iahe~ 
dricumy  halinitrum  iiemy  iA  fal  anh> 
moniacum  facchanimque  alia  qua 
aliarum  Junt  figurarum  eddem  aqua 
fxfolvi  pojj'unt } erimt  ergo  etiam  in 
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•aqud  Jfaliolii  oSJahedrka  alquc  id 
genus  alia}  adeo  ui  aqua,  iametfi  Jale 
JaiUrata  fuerit.^  nihilominus  alu?nen 
dt  cetera  omnia  e>^olvere  pofftt  ac  in 
Jefe  transfundere.  Gaf.  Phyf.  1.  i. 
feet.  I.  cap.  iii.-  The  reafon  why 
w-atm  water  difTolves  in  general  more 
fait  than  cdld  water,  feems  as  if  it 
rnight  be  derived  from  the  fame 
principle, -was  it  true  ; the  interfticcs 
between  the  'elementary  particles  of 
water  are  enlarged  by  the  expanfion 
'of  the  fluidi  and  might  therefore  be 
•fuppofed  capable  of  admitting  into 
them  a larger  quantity  of  fait.  This 
dodfrine  hath  been  embraced  by 
moft  philofophe'Fs,  efpccially  by  the 
Tate  Abbe  Noilet,  in  the  4th  volume 
of  his  Le-9ons  de  Phyfique ; and  I 
do  not  know  that  it  hath  been  op- 
‘pofed  by  any  body.  The  late  Mr- 
£ller,  of  Beilin,  hath  carried  this 
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fpeculation  fo  far,  as  to  publiili  aj 
Table  in  the  Berlin  Memoirs  for 
1750,  exhibiting  the  feveral  quan- 
tities of  above  twenty  different  kinds^^ 
of  fait,  which  a given  quantity  of 
water  will  abforb  into  it’s  pores,  with- 
out being  in  the  leaft  augmented  in 
bulk.  It  is  not  therefore  without 
fome  uneafinefs  that  I find  myfelf 

i 

conftrained  to  diffent  from  the  ge- 
neral opinion,  and  particularly  to- 
differ  from  Mr.  Eller,  who  hath 
treated  this  fubjedl  ex  prof ejfo ; w’ho^ 
made  his  experiments,  as  he  himfelf 
affures  us,  with  the  greateft  extidl- 
nefs ; and  who  was  led  by  them  to 
the  difeovery  of  what  he  is  pleafed’ 
to  call,  une  *verite  i'ncontejiable^  fa- 
voir,  que  les  plus  petites  parties  con-' 
Jlituantes  de  Veaii  font  donees  de  pores 
ou  d'interftices  dans  lef quels  les  atomes 
ie  fel  ptuvent  nicher,  fans  augment er 
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UuT  volume,  I do  not  at  prefent  fee 
any  very  probable  method  of  recon- 
ciling the  different  refults  of  our  in- 
quiries ; I will  therefore  content  my- 
felf  with  giving  a plain  relation  of 
the  experiments  which  I have  made 
upon  this  fubjedt. 

EXPERIMENT  I. 

I took  a large  matrafs,  contain- 
ing, when  filled  to  the  middle  of 
it’s  neck,  132  ounces  of  water,  troy 
weight ; the  diameter  of  the  cavity 
of  the  neck  was  fix  lines  : having 
with  a diamond  marked  the  place 
where  the  water  flood  in  the  neck 
of  the  matrafs,  I dropped  into  it  a 
fingle  piece  of  purified  nitre,  the 
weight  of  which  was  a 26ootli  part 
of  the  w-eight  of  the  water,  and  im- 
mediately obferved  that  the  water 
W'as  confiderably  elevated  in  the  tube; 
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during  the  folution  of  fait,  the  wa- 
ter funk  near  one  third  of  it’s  whole 
elevation ; but  when  the  folution 
was  entirely  finiflied,  it  remained 
very  fenfibly  raifed  above  the  mark  : 
fo  that,  even  from  the  experiment 
with  this  inftrument;  we  may  be 
alTured  that  water  cannot  abforb 
-^o^ooih  part  of  it's  weight  of  nitre, 
without  being  augmented  in  bulk. 
Mr.  Eller,  from  his  experiments, 
concludes,  that  eight  ounces  of  wa- 
ter will  abforb  one  drachm  and  a 
half,  or  above  a ^2d  part  of  it’s 
weight  of  nitre  j and  hence  I fup- 
pofed  the  quantity  of  water  W'hich  I 
ufed  would  have  abforbed  above  (ix- 
tcen  times  as  much,  or  above  three 
ounces;  whereas  the  event  fliewed 
that  it  could  not  abforb  of  an 
ounce.  Prom  the  finking  of  the 
water  during  the  folution,  1 was  at 
VOL.  V.  E fird 
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firft  inclined  to  believe  that  fomcr 
part  at  Icaft  of  the  nitre  was  taken 
into  the  pores  of  the  water;  in  or-, 
der  to  lee  whether  this  conjedlure 
could  be  verified  by  facf,  1 made 
the  follovvi'ng  experiment. 

f.XPERlMENT  IJ. 

I chofe  two  matrafTc^  of  unequal' 
fizeSj  Gonta-ining  quantities  ef.water 
in  the  proportion  0/12  to  i,  the 
diameters  of  the  necks  being  equal  : 
into  the  large  ft  I put  gboth  part  of 
the  water's  weight  of  nitre,  and  an 
equal  quantity  into  the  fmallcr;  and 
I obferved  that  the  water,  as  well 
before  as  after  the  folution,  was> 
equally  elevated  in  them  both  : this^ 
Gxperinjent  was  repeated.  Now,' if 
a given  quantity  of  water  can  abforN 
into  it’s  pores,  without  being  in- 
creafed  in  magnitude,  any  quantity 
oi-  fair,  however  fmall,  it  feems  rca-^ 
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fonabic  to  fuppofe  that  a quantity 
containing  twelve  times  as  many 
pores  fhould  abforb  twelve  times  as 
much,  (Unce  it  is  an  allowed  fadl 
that  the  minutefb  portion  of  a fait 
is  uniformly  diffufcd  through  the 
iargeft  quantity  of  water)  and  it 
might  confequently  be  expelled,  that 
the  water  (hould  rife  higher  in  the 
neck  in  the  fmaller  matrafs  than  in 
that  of  the  larger,  which  is  contrary 
to  the  experiment. 

EXPERIMENT  HI. 

Apprehending  that  common  pump 
water,  with  which  I had  made  the 
preceding  experiments,  might  have 
it’s  interftices  preoccupied  by  fele- 
nites  and  other  heterogeneous  mat- 
ters, and  be  thereby  rendered  inca- 
pable of  admitting  into  them  any  ad- 
ditional fubflance  ; and  obferving  that 
Mr.  Eller  had  ufed  in  all  his  expe- 
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rinients  8 ounces  of  diflillcd  water, 
I had  hopes  to  have  reconciled  my 
experiments  to  his  by  that  means; 
but  upon  trial,  with  diftilled  \^  atcr, 
I found  the  elevation  precifely  the 
fame  as  before.  Nor  do  the  con- 
clufions  depend  upon  the  kind  of 
fait ; they  hold  true,  mutatis  mutandis, 
of  any  other  fait  as  well  as  nitre. 
During  the  folution  the  water  is  re- 
frigerated and  thereby  contraded  in 
magnitude,  and  the  fmalicr  the 
quantity  the  greater  will  be  the  cold 
and  confequent  contraction  pro- 
duced by  the  addition  of  fmall  por- 
tions of  fait ; but  I cannot  fuppofe 
that  this  circumftance  could  be  over- 
looked by  Mr.  Eller,  though  it  in- 
duced me  to  ufe  a much  larger  quan- 
tity ; or  that  he  attributed  the  fink- 
ing of  the  water  during  the  folution 
to  an  imbibition  of  the  particles  of 

the 
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■ the  fcvcral  falts  into  the  pores  of  the 
water,  and  thence  by  calculation 
conllrucled  his  table. 

EXPERIMENT  TV. 

Having  always  remarked  that  the  ' 
water  in  the  neck  of  the  matrafs  was 
elevated  higher  upon  the  firfi:  im- 
merfion  of  the  fait,  than  after  it  was 
wholly  diflblved,  I endeavoured  to 
afeertain  the  difference  in  feveral 
kinds  of  fait.  To  do  this  with  the 
greater  exadlnefs,  I pitched  upon  a 
matrafs  which  had  a neck  as  far  as 
I wanted  it  accurately  cylindrical, 
as  I found  by  obferving  the  eleva- 
tions occafioned  by  the  additions  of 
equal  portions  of  w'ater ; the  ma- 
trafs  held  about  67  ounces  of  wa- 
ter. The  falts'  I ufed  were  all  dry, 
and  in  as  large  pieces  as  the  neck 
of  the  matrafs  would  admit;  the 
water  w as  heated  to  the  forty-feconJ 
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degree  of  Fahrenheit’s  thermometer, 
and  kept  as  nearly  as  could  be  in  that 
temperature.  I changed  the  wa- 
ter for  each  experiment,  and  ufed 
in  each  24  penny  weights  of  fait; 
the  heights  to  which  the  water  rofe, 
as  meafured  from  a mark  in  the 
middle  of  the  tube,  before  and  after 
the  folution  of  each  fait,  are  ex;preircd 
in  the  following  table : the  firft  co- 
lumn denotes  the  height  to  which 
the  water  was  elevated  by  24  penny 
weights  of  fait  before  it’s  folution, 
the  fecond  after  it’s  folution,  the 
third  the  difference  in  fradlional 
parts  of  the  elevation  before  folution. 

Elevation  by  24  *penny 

weights  of  fimple  water  o 58 
24  penny  weights  of  ge- 
nuine Glauber’s  fait  42  36  "r 
Vol.  fait  of  fal.  ammon.  40  33 
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Sal  ammon. 

40 

39 

r_ 

410 

Refined  white  fugar 

39 

36 

T 

X3 

Coarfe  brown  fugar 

39 

36 

I 

I 3 

White  fugar  candy 

37 

36 

3T 

Glauber’s  fait  from  Lym- 

ino^ton 

O 

35 

29 

3 S 

Terra  foliata  tar. 

37 

30 

3 7 

Rochelle  fait 

33 

28 

S 

TT 

Alum  not  quite  diflblved 

33 

28 

5 

T7 

\ 

^rax  not  half  diffolved 

in  2 days 

33 

31 

Q 

■JT 

Green  vitriol 

32 

26 

3 

TT 

White  vitriol 

30 

24 

X 

5 

Nitre 

30 

21 

5 

1 0 

Sal  gem.  from  Norwich 

27 

17 

1 0 
TT 

Blue  vitriol 

26 

20 

Pearl  afli 

25 

10 

3 

T 

Vitriolated  tartar 

22 

I j 

I * 

z 

Green  vitriol  calcined  to 

whiicncfs 

22 

II 

Dry  fait  of  tartar 

21 

13 

•5^ 

Baiket  fea  fait 

W 

15 

■h 
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Corrofive  fublimate 
Turbith  mineral 


14  10  T 
9 o 


Had  I not  been  in  fome  meafurc 
perfuaded,  from  the  refult  of  the 
preceding  experiments,  that  no  por- 
tion of  any  fait  could  be  abforbcd 
into  the  pores  of  water,  I fliould 
have  readily  concluded  that  the  third 
column  of  this  table  denoted  fuch 
parts  of  24  penny  weights  of  the  fe- 
veral  falts  as  might  be  lodged  in  the 
interftices  of  67  ounces  of  w'ater, 
without  increafing  it's  magnitude: 
the  quantities  indeed  which  might 
have  been  thus  afcertained  would 
have  but  ill  agreed  with  thofe  which 
are  determined  by  Mr.  Eller;  and 
that  diverfity  of  quantity  may  fug- 
geft  a doubt  concerning  the  validity 
of  his  principle.  The  finking  of 
the  water  in  the  neck  of  the  rhatrafs 


fee  ms 


( S7  ) 

fecms  to  be  a general  phasnomenon 
attending  the  folution  of  ail  falts; 
the  quantity  of  the  defcent  is  vari- 
ous from  to  i of  the  whole  ele- 
vation in  thofe  falts  which  I have 
tried.  In  forming  the  table,  I re- 
peated many  of  the  experiments, 
but  found  no  variation  which  could 
affedi  the  general  conclufion ; with 
particular  attention  I repeated  the, 
folution  of  vitriolated  tartar,  for  I 
thought  it  a very  remarkable  cir- 
cumfiance  that  one  of  the  hardefl: 
falts  fhould  be  more  diminiflied  in 
proportion  to  it’s  w'hole  bulk  than 
any  other,  but  the  numbers  in  the 
table  22  and  1 1 accurately  exprelTed 
the  height  before  and  after  folu- 
tion upon  the  repetition  of  the  expe- 
riment, fo  that  it  may  be  relied  upon 
as  a certain  fadi,  that  a cubic  inch 
of  vitriolated  tartar  is  by  folution  in 

water 
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xvater  reduced  to  half  a cubic  inch, 
though  the  water  cannot,  as  appeared 
from  an  experiment  I made,  abforb 
T^ih  part,  nor,  as  I believe,  any 
part,  of  that  fait  without  being  aug- 
mented in  magnitude.  It  is  evident 
from  the  table  that  fal  gemmae,  blue 
vitriol,  corrofive  fublimate,  calcined 
vitriol,  and  in  general  thofe  falts 
which  retain  the  leaft  water  in  their 
compofition,  and  conflitute  the  hard- 
eft  maftes,  fink  more  in  proportion 
to  their  refpeeftive  bulks  than  any 
other.  I own  myfelf  at  a lofs  for  a 
general  principle  to  explain  this  ge- 
neral phaenomenon,  unlefs  the  air 
contained  in  the  feveral  falts  may  be 
efteemed  fufficient  for  the  purpofe; 
a very  copious  feparation  of  air  from 
the  ftdts  during  the  whole  time  of 
their  folution  may  be  readily  ob- 
ierved  in  all  of  them,  and  a fmali 

portion 
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portion  of  it,  ’combined  with  the 
particles  of  a fait,  may  augment  it’s 
bulk,  w'ithout  fenfibly  increafing  it’s 
weight.  • Yet  the  two  following  ex- 
periments rather  tend  to  diminiih 
the  probability  of  this  opinion. 

experiment  V. 

I took  w'ater  which  had  been  well 
purged  from  it’s  air  by  long  boiling, 
and  which  had  been  corked  up  whilfi: 
it  was  w’afm  ; when  it  had  acquired 
a proper  temperature,  I filled  a ma- 
trafs  with  it,  as  before,  and  putting 
into  it  fal  gemmae,  &c.  1 obferved 
that  the  elevation  before  folution  was 
the  fame  as  when  common  water  w’as 
ufed,  and  that  it  funk  equally  in  the 
neck  during  the  folution  ; but  then 
the  feparation  of  air  feemed  greatly 
lefs  in  all  the  trials  I made.  This 
phenomenon  is  eafily  explained; 

common 
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common  water  is  always  faturated 
with  air;  upon  the  addition  of  any 
fait,  the  particles  of  water  begin  to 
attradt  and  diffolve  the  fait,  and  let 
go  the  air  with  which  they  are  united; 
this  air,  added  to  the  air  contained 
in  the  fait,  renders  the  whole  much 
more  vifible  in  common  than  in 
boiled  water.  MuiTchenbroek  and 
others  are  of  opinion,  that  air  only 
fills  the  interfaces  of  water,  without 
augmenting  it’s  bulk ; they  ground 
their  opinion  upon  oblerving  that 
the  fpecific  gravities  of  common 
water  and  of  water  purged  from  it’s 
air  are  equal ; the  fadt,  taking  it  for 
granted,  will  fcarcely  authorize  the 
conclufion;  for,  fuppofing  that  a 
cubic  inch  of  common  water  con- 
tains even  a cubic  inch  of  air,  the 
difference  of  the  wxight  of  the  water 
when  faturated  with  ^air,  and  when 
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freed  as  njuch  as  polTible  from  it 
(though  probably  it  can  never  be 
wholly  freed  from  it),  will  not  equal 
of  a grain:  how  imperceptible  then 
mufl  the  difference  be,  if  water,  in- 
flead  of  an  equal  bulk,  doth  not  con- 
tain i4oth  part  of  it’s  bulk  of  air, 
which  is  a fuppofiticn  much  nearer 
to  the  truth  : the  air  is  feparated  from 
the  water  during  the  folution  of  the 
fait,  and  the  particles  of  the  fait  pro- 
bably occupy  it’s  place,  as  happens 
in  other  chemical  precipitations;  but 
we  cannot  thence  infer  that  they  are 
received  into  the  interfaces  of  the 
w'ater,  unlefs  we  had  more  conclu- 
five  arguments  to  prove  that  the  air 
itfclf  was  lodged  in  them.  I varied 
the  preceding  experiment  by  putting 
two  equal  and  tranfparent  pieces  of 
fal  gemmae  into  two  tail  drinking 
glalfes,  filled  one  with  common,  the 

odicr 
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other  with  boiled  water;  from  the 
firfl"  there  continually  afcended  a very 
vifible  ftream  of  air,  and  the  fait  and 
the  bottom  of  theglafs  were  covered 
with  bubbles,,  it  fceming  as  if  the 
water  quitted  it’s  air  to  diffolve  the 
fait;  in  the  other,  though  fome  air 
was  feen  breaking  out  from  the  fait 
whilft  it  was  diffolving,  there  did  not 
feem  to  be  any  precipitated,  as  it 
'were,  from  the  water.  In  moft  of 
the  experiments  which  I made,  the 
boiled  water  dilTolved  a given  quan- 
tity of  fak  fooncr  than  the  common 
water,  w'hen  they  had  the  fame  de- 
gree of  heat  ; but  the  difference  in 
time  might  be  owing  to  the  different 
magnitude  of  the  fiirfaccs  of  the  fait, 
though  from  the  generality  of  the 
€vent,  I fliould  rather  attribute  it  to 
the  different  diffolving  powers  of 

water. 
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when  replete  with,  and  wheit 
deprived  of  air. 

EXPERIMENT  VI. 

Thinking  that  the  difference  in 
the  bulks  of  the  water  before  and 
after  foluticn  might  be  owing  to  the 
feparation  and  efcape  of  feme  vola- 
tile principle;  I took  care  to  balance, 
as  accurately  as  I could,  water  and 
fal  gemmae,  water  and  fak  of  tartar,, 
water  and  vitriolated  tartar,  &c.  and 
then  putting  the  feveral  falts  into 
the  water,  I obferved  w’hen  the  folu- 
tion  was  accomplifhed,  whether  the 
equilibrium  of  the  fcalcs  was  af- 
feded,  but  I could  not  diftinguiflt 
any  change.  Dr.  Hales  and  others 
have  fpoken  of  the  exigence  of  air 
in  falts,  and  have  in  two  or  three 
inftanccs  invekigated  the  quantity, 
but  after  a very  different  manner 

from 
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from  that  I have  ufed ; nor  can  I 
think  myfelf  at  liberty  to  efteem 
this  air  which  is  fcparated  by  folu- 
tion,  of  the  fame  nature  with  that, 
which  is  called  by  him  and  others 
fixed  air,  inafmuch  as  fixed  air  makes 
a confiderable  part  of  the  weight  of 
the  bodies  from  which  it  is  extradled, 
precipitates  lime  water,  and  is  fel- 
dom  difcharged  (or  perhaps  pro- 
duced from  fome  of  the  minute  parts 
of  the  body  being  converted  by  the 
violence  of  the  fire,  &c.  into  an 
claftic  fluid),  except  when  the  body 
is  decompofed ; whereas  this  makes 
only  a confiderable  part  of  the  bulk 
of  bodies,  and  thus  diminilhes  their 
fpecific  gravity  without  fenfibly  in- 
creafing  their  abfolute  weight;  does 
not,  as  I collected  from  fome  rough 
trials,  render  lime  water  turbid  ; and 
is  fet  at  liberty,  though  not  by  a 

mecha- 
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mechanical  divifion,  yet  by  an  ope- 
ration fomewhat  different  from  che- 
mical decompolition.  It  hath  been 
remarked  by  fome,  that  faline  folu- 
tions  will  not  cry  flail  ize  without 
much  difficulty  in  an  exhaufled  re- 
ceiver; perhaps  becaufe  the  particles 
of  fait  cannot  attradf  that  principle 
which  ffiould  cement  them ' toge- 
ther, which  at  leaft  may  be  feen 
efcaping  from  them  when  they  be- 
gin to  be  feparated.  Mr.  Boyle 
obferved,  that  aquafortis,  poured 
upon  a ffirong  vegetable  alkali,  did 
■not  cryftalli^e  till  it  had  been  long 
expofed  to  the  air  (though  I fliould 
rather  attribute  this  failure  to  the 
v/eaknefs  of  his  aquafortis  than  to 
the  want  of~air,  fince  I have  fre- 
quently, .by  ufing  the  fuming  fpirit 
of  niti  e,  obtained  cry  dais  of  an  inch 
in  length  almod  inftantaneoufly) 
VOL.  V.  F and 
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and  feycral  other  phasnomcna  might 
be  adduced  refpecling  the  cryflalli- 
zation  of  falts,  wliich  feem  to  indi- 
cditi  the  necefiity  of  admitting  air  as 
a very  efficacious  inflrumem  in  pro- 
ducing that  effe,6l : but  future  .expe- 
rience may  tend  to  elucidate  this 
matter.  Haying  ufed  great  atten- 
tion in  making  the  experiments  from 
which  the  preceding  table  was  com- 
pofed ; I thought  I had  a good 
opportunity  of  deriving  from  it  the 
fpecific  gravities  of  the  falts  which 
are  there  mentioned.  I accordingly 
calculated  the  following  table ; in 
the  firft  column  of  which  are  ex- 
prefTed  the  fpecific  gravities  as  cal- 
culated from  the  incrcafe  of  bulk 
before  folutioii ; in  the  fecond,  after 
the  folution. 

Genuine  Glauber’s  fait  i,jSo  i,,6ii 
Crvftals  of  kelp  1,414  1,467  , 

Volar. 
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Volat.  fait  of  fal  am- 

- 

\ 

moniac 

1,450 

1.7S7 

Sal  ammoniac 

1,450 

1.487 

Sugar  refined,  brown. 

i 

barley  - r - 

1,487 

1,61 1 

White  fugar  candy 

1.567 

i,'6i  I 

Terra  foliata  tartari 

1,567 

1/933 

Glauber’s  fait  from 

Lymington  ’ 

1.657 

2,000 

Rochelle  fait 

1.757 

2,071 

Alum 

1.757 

2,071 

Borax 

1.757 

Green  vitriol* 

1,812 

2,230 

White  vitriol 

ii933 

2,416 

Nitre 

G933 

2,766 

Very  tranfparcnt  fal 

A i 

gem.  from  Northvvich 

2,143 

3.41 1 

Blue  vitriol  purified 

2,230 

2,900 

Pearl  alb 

2,320 

5,800 

Vitriolated  tartar 

2,636 

5,272 

Green  vitriol  calcined 

to  whitenefs 

2,636 

5,272 

F 2 

Dry 
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Dry  fait  of  tartar  ' 2,761  4,461 

Bafket  fea  fait  3»052  3>H66 

Corrofive  fublimatc  • -4,142  5,800 
Mercury  diftilled  with 
acid  of  vitriol,  and 
freed  from  it’s  acid 
by  a ftrong  fire  6,444 

The  numbers  in  the  firfl  column 
correfpond  very  well,  upon  the 
whole,  with  the  fpccific  gravities 
which  have  been  determined  by 
others  hydroftatically ; thus  the  fpe- 
cific  gravities  of  nitre,  alum,  w’hire 
and  green  vitriol,  fal  ammoniac,  fill 
gemmiE,  &c,  arc  greater  than  what 
-are  affigned  to  thefe  bodies  by  fome 
authors,  and  lefs  than  what  have 
<been  determined  by  others ; it  feems 
as  if  the  fpecifie  gravities  of  faline 
bodies  might,  in  a proper  veflcl,  be 
more  accurately  afeertained  from  the 

obferved 
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obferved  increafc  of  the  water’s  bulk 
than  any  other  way.  Upon  the  fup- 
pofition  that  the  efcape  of  the  air  is 
the  reafon  of  the  water’s  finking  dur- 
ing the  folution,  and  that  this  air 
contributes  little  to  the  weight  of 
the  falts,  though  it  may  be  abfo- 
lutely  necefTary  to  the  exhibiting  the 
faline  moleculte  under  avifible  cryf- 
talline  appearance;  the  fecond  co- 
lumn will  denote  the  real  fpecific 
gravities  of  the-falts  as  freed  from 
air.  That  this  air  is  combined  with 
the  falts,  and  doth  not  fimply  ad- 
here to  their  furfaces,  may  appear 
from  hence,  that  the  fpecific  gravi- 
ties, as  calculated  from  the  increafc 
of  bulk  obferved  in  the  water  before 
folution,  fufliciently  correfpond  with 
thofe  which  philofophers  have  de- 
termined hydroftatically : nor  in- 
deed, upon  exhaufiing  the  air  from 

f3  the 
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the  falts,  by  an  air  pump,  could  I 
obferve  that  it  was  feparated  in  lefs 
quantity  during  folution. 

EXPERIMENT  VII. 

Since  equal  quantities  of  fait  mufk 
contain  equal  quantities  of  air,  it 
might  be  cxpeded  a prior iy  if  the 
efcape  of  the  air  was  the  occafion 
of  the  water’s  linking,  that  equal 
weights  of  fait  would  produce  equal 
augmentations  of  bulk,  and  unequal 
weights  augmentations  proportion- 
able  to  their  weights but,  to  be 
aflured  of  this,  I took  a matrafs  con- 
taining about  30  ounces  of  water, 
the  tube  being,  cylindrical  for  about 
7 inches  in  length.  When  the  ma- 
trafs  was  filled  to  a proper  mark,  I 
put  into  it  7 penny  weights  of  pow- 
dered fal  gem.  : the  water  after  the 
folution  had  rifen  through  17  tenths 

of 
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of  an  inch;  by  the  addition  of  14 
penny  weights  more,  the  water  was 
raifed  through  51  divifions  from  the 
firft  mark,  or  twice  17  from  where 
it  flood  after  the  folution  of  7 penny 
weights.  In  the  fame  matrafs  I tried 
a (imilar  experiment  with  nitre;  the 
water  was  raifed  through  10  divi- 
fions,  by  3 penny  weights  of  pow- 
dered nitre;  and  by  18  more,  it 
flood  after  the  folution  at  the  70th 
divifion  from  the  firfl:  mark,  and 
confequently  rofe  through  fix  times 
the  fpace  through  which  it  had  been 
raifed  by  3 penny  weights.  From 
thefe,  and  other  experiments  of  the 
fame  kind,  I am  difpofed  to  believe 
that  equal  portions  of  fait  produce 
equal  augmentations  in  the  bulk  of 
the  water  wherein  they  are  diflblved ; 
at  leafl,  this  holds  true  when  the  fait 
diflblved  bears  but  a fmall  propor- 

r 4 tion 


( 72  ) 

tion  to  what  would  be  requrfite  to 
faturate  the  water.  But,  in  making 
this  experiment,  great  care  muft  be 
taken  to  keep  the  falts  of  the  fame 
drynefs ; I had  once  tried  it  with 
three  equal  quantities  of  fea  fait,  and 
arrived  at  a quite  different  conclu- 
lion  ; the  increafes  of  bulk  occa- 
lioned  by  the  folution  of  the  feveral 
falts' beiiig  feparatcly  taken,  as  15, 
16,  17,  but  the  fait  being  much 
drier  than  the  air  in  the  laboratory, 
had  undoubtedly  attrac^lcd  the  humi- 
dity,  and  that  portion  had  attra(5led 
the  mod  which  had  been  the  longed: 
in  it,  and  wdiich  was  lad  diffolvcd. 
Nor  fhould  the  temperature  of  the 
water  be  negledted  ; a fenfible  error 
may  proceed  from  a minute  change 
in  that.  This  experiment  confirms 
the  fil'd  ; for,  w-as  any  part  of  fait 
abforbed  into  the  pores  of  the  water. 
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it  certainly  ought  to  be  expededthat 
the  elevation  occafioned  by  the  fo- 
lution  of  3 penny  weights  of  nitre 
{hould  be  lefs  than  ith  of  that  occa- 
fioncd  by  1 8 penny  weights,  and  yet 
I found  it  to  be  accurately  -|-th  upon 
repeating  the  experiment  with  dif- 
tilled  water.  It  confirms  it  too  in 
another  view ; 3 penny  weights  or 
-i^oth  part  of  the  w'eight  of  the  wa- 
fer, raifed  it  through  one  inch ; 
hence  -2-^th  part  w’ould  have  raifed 
it  through  one-tenth  of  an  inch, 
which  any  eye  may  didinguifh. 

Dr.  Lewis,  for  whofe  great  abili- 
ties in  chemiftry  I have  a very  high 
refpedt,  in  his  little  treatife  upon 
American  potafhes,  is  of  opinion, 
that  the  augmentation  of  the  bulk 
of  water  doth  not  proceed  uniform- 
ly, according  to  the  quantity  of  fait 
added ; and  he  forms  his  conclufion 

from 
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from  obferving,  that  the  lofTes  of 
weight  fuflained  by  the  fame  body 
in  different  foiutions,  were  not  uni- 
form, but  continually  diminifhed ; 
the  Ioffes  correfponding  to  fevcn 
fuccdflve  equal  quantities  being  as 
24I.  24.  23I. . 23.  22.  21.  20. 
Upon  confidering  this  matter  in  a 
mathematical  light,  I am  inclined 
to  draw  a quite  different  conclufion ; 
but  I will  firfl:  mention  fome  expe- 
riments which  I had  formerly  made 
with  a different  view,  and  which 
agree  very  well  with  Dr.  Lewis's. 

EXPERIMENT  VIII. 

I had  conceived  that  if,  in  a given 
quantity  of  water,  feveral  quantities 
of  fait,  increafing'in  any  arithmetical 
OT  geometrical  progreffion,  were  dif- 
folved ; that  the  increments  of  the 
fpccific  gravity  would  increafe  in  the 

fame 
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fame  progrcfTion.  la  order  to  fee 
^v  h e t h e r t h i s € o nj  e6l  u r e e o u 1 'd  b e * e fta- 
blillied  by  experiment,  T diflblvcd 
in  a given  quantity  of  water  dif- 
ferent portions  of  fcafalt,  incrcaling. 
in  the  progreilions  expixjlfed.in  the 
annexed  tables^,  where  the  firfl:  co- 
lumn of  each  denotes  the  propor- 
tional quantitic-s  of  fait  in  penny 
weights ; the-  fecond,  the  lofs  of 
weight  of  a given  body  in  quarter 
grains;  the  third,  the  cxcefs  of  the 
fpecific  gravity  of  each  folution^ 
above  the  fpecific  gravity  of  water. 


Tab. 

I. 

Tab.  II. 

Tab.  III. 

263 

0 

263 

0 

883 

0 

9 

273 

10 

' 5 

269 

' 4 

899 

16 

i8 

282 

■'9 

lO 

274 

1 1 

8 

9K5 

32 

27 

292 

280 

*7 

12 

93« 

47 

.36 

301 

20 

285 

22 

16 

945 

62 

45 

309 

46 

25 

289 

26 

20 

959 

76 

30 

294 

3^ 

24 

97' 

88 

3QO 

37 

28 

985 

102 

40 

304 

41 

32 

996 

"3 

4-5 

309 

46 

36 

1009 

1 26k 

.50 

312 

49 

40 

1020 

'37 

*55 

316 

53 
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The  difference  of  the  numbers  in 
the  third  column  of  each  table  from 
arithmetical  progreffions,  is  obvious 
at  firft  view,  the  difference  of  the 
two  laft  numbers  of  each  being  con- 
fiderably  lefs  than  the  difference  be- 
tween the  two  firft : and  the  num- 
bers 6.  II.  2 2.  41,  correfponding 
to  the  geometrical  progrefiion  5.10. 
20.  40.  in  the  fecond  table,  as  well 
as  the  numbers  16.  32.  62.  1 13.  cor- 
refponding to  the  geometrical  pro- 
grefiion 4.  8.  16.  32.  in  the  third, 
differ  confiderably  from  geometrical 
progreffions,  whofe  common  ratio 
isi. 

In  making  thefe  experiments  there 
are  three  obvious  fources  of  error : 
the  heat  may  not  remain  conftant; 
the  additional  weights  of  fait  may 
not  be  accurately  equal ; and  the 
w'eight  of  the  given  body  may  be 

more 
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more  or  lefs  than  what  is  expreiTed 
by  any  quantity  lefs  than  | of  a 
grain ; yet  the  differences  of  the 
preceding  numbers,  from  arithme- 
tical or  geometrical  progreffions,  are 
too  great  to  be  explained  from  any' 
or  all  of  thefe  fources  taken  toge- 
ther. We  may  obferve  that  the 
Ioffes  of  weight,  correfponding  to 
equal  portions  of  fait,  are,  upon  the 
whole,  diminifhed;  but  it  will  not 
follow  from  thence  that  the  bulks 
are  not  equally  augmented.  For, 
lince  the  fpecific  gravity  of  every 
body  is  properly  denoted  by  a frac- 
tion, whofe  numerator  expreffes  the 
abfolute  weight,  and  denominator 
the  magnitude  of  the  body;  let 


&c.  be  a fe- 

m Tn’\-y  m-pz  m-\-s 

ries  of  fradlions,  whofe  fevcral  nu- 
merators e^eprefs  the  weights  of  a 


given 
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, given  quantky<of  water,  as  Increafed 
by  the  addition  o-f  equal  portions 
ei  any  fait  denoted  by  Xy  and  whofe 
denondnator-s  cx.prels  the  bulks  of 
the  water  after  the  folution  of  each 


.portion  of  fak,  the  inereinents  of 
bulk  being  denoted  by  Jy,  2,  j,-  now 
let  us  fuppofe  that  the  Ioffes  of 
weight  fuftained  by  the  farne  body, 
that  is,  the  fpecific  gravities,  in- 
ereafe  uniformly,  then  will  the  above 
Ibries  of  fractions  inot-eafe  uniformly; 

zy 2A? 


, to  zo^x 

let  -=^a; 


ibi 


from  thefe  equations 


invefligating  the  proportion  between 
'V,  which  reprefent  the  augmen- 
tations of  bulk,  it  will  appear  that 
y z : : : 'iaA^%by  or  in  a 

greater  ratio  than  that  of  i : 2,  and 
that  : r : - 'iciA^^b : ^ 

greater  ratio  than  that  of  2 13* 

which 
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which  ratios  they  ought  refpedlively 
to  have  been,  had  the  denominators 
or  the  bulks  of  the  fluid  i-ncreafed 
uniformly,  when  the  fpecific  gra- 
vities or  abfolute  weights  increafed 
uniformly.  We  fee  from  tills,  what 
conclufion  fhould  have  been  form- 
ed, had  the  increments  of  fpecific 
gravity  from  equal  portions  cif  fait 
been  equal.  Again,  fuppofe  that 


&c.  denote  a 

m m-\-q  m-^zq  wi-j-3^ 

fcrics  of  fradions,  whofe  numera- 
tors, exprefling  the  weights  of  a 
given  quantity  of  water  as  increafed 
by  the  addition  of  fair,  and  whofe 
denominators,  exprefling  the  bulks, 
both  increafe  uniformly,  then  will 
the  feveral  differences  between  the 
2d  and  ifi,  between  the  3d  and  2d, 
and  fo  on,  be  as — — ~1 

m q'^m 

1 1 

,&c.  which 
fractions 


w-j-2£Xwq-3?’wq-3^Xw-f.iy 
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fradlions  being  inverfelyas  their  de- 
nominators conftitute  a decreafing 
feriesj  but  the  increments  of  fpc- 
cific  gravity  from  the  addition  of 
equal  portions  of  fait,  are  propor- 
tionable to  thefe  fradlions,  and 
therefore  ought  perpetually  to  de- 
creafe,  though  we  allowed  the  bulk 
of  the  compound  to  be  pre.cifely 
equal  to  the  bulk  of  the  water  and 
fait  taken  together,  that  is,  though 
we  allowed  the  bulk  of  the  water  to 
increafe  uniformly  according  to  the 
quantity  of  fait  added : now  as  it  is 
evident,  from  Dr.  Lewis’s  experi- 
ments, and  from  each  of  the  pre- 
ceding tables,  that  the  increments  of 
fpecihc  gravity  do  decreafe  upon  the 
whole,  when  the  abfolute  weights 
increafe  uniformly,  we  may  venture 
to  conclude  that  the  bulks  increafe 

uniformly  alfo.  I thpught  proper 

to 
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to  explain  the  foregoing  principle, 
and  to  determine  the  ratio,  becaufe 
the  matter  feems  to  have  been  rhif- 
taken  by  many  ; however,  it  may  be 
cafily  apprehended  that  the  incre- 
ments of  fpecific  gravity,  from  the 
addition  of  equal  quantities  of  fait 
to  a given  weight  of  water,  ought 
perpetually  to  decreafe  : becaufe  the  v 
difference  between  the  fpecific  gra- 
vities of  the  water  and  of  the  fait 
perpetually  decreafes,  aS  the  water 
approaches  to  perfedt  faturation.  In 
like  manner,  if  to  a given  quantity 
of  water  we  add  any  number  of 
equal  quantities  of  oil  of  vitriol,  or 
any  fluid  mifcible  with  and  heavier 
than  water;  the  increments  of  fpe- 
dfic  gravity  will  perpetually  de- 
creafe, thouifh  thev  will  never  cn- 
tircly  vanifh,  becaufe  there  is  a per- 
petual approximation  to  the  fpecific 
VOL.  V,  G gravity 
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gravity  of  the  acid,  which  yet  the 
mixture  can  never  acquire ; and, 
vice  verfay  if  to  water  we  add  a 
lighter  fluid,  as  fpirits  of  wine,  by 
equal  portions,  the  fpecific  gravity 
of  the  mixture  will  conftantly  de- 
creafe  by  unequal  decrements ; but 
the  decrements  will  never  vanifli, 
becaufe  the  mixture  muft  ever  re- 
main fpecifically  heavier  than  fpirit 
of  wine. 


EXPERIMENT  IX. 

The  quantities  of  various  falts, 
which  may  be  diflblved  in  a given 
quantity  of  water,  have  been  afeer- 
tained  by  Boerhaave,  Eller,  Spiel- 
man,  and  others;  their  accounts  dif- 
fer fomewhat  from  one  another,  as 
might  be  expeded  from  the  dif- 
ferent temperatures  of  the  air,  the 
difterent  ftate  of  their  falts,  the  dif- 
ferent 
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ferent  times  (a  circumftance  of  no 
fmall  confiderarion  in  this  matter) 
which  they  allowed  the  water  to 
act  upon  the  falts  before  - they 
concluded  it  to  be  fully  laturated, 
and  from  Tome  other  circumftances 
which  might  perhaps  with  advan- 
tage be  taken  into  the  account, 
and  a more  accurate  table  compofed 
than  hath  hitherto  been  publifhed; 
but  as  the  differences  would  be  fmall, 
and  might  not  tend  to  any  new  dif- 
coveries,  I could  not  perfuade  my- 
felf  to  be  at  the  trouble  of  making 
the  requifite  experiments.  I thought 
it  would  be  a more  ufeful  under- 
taking to  determine  the  fpecific  gra- 
vities of  faturatcd  folutions  of  vari- 
ous falts.  In  compofing  the  follow- 
ing table,  1 ufed  every  poffible  pre- 
caution ; the  folutions  were  fully  fa- 
turatcd, by  permitting  the  water  to 

c 2 rcff 
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refl:  upon  the  falts  for  fome  weeks, 
and  frequently  (baking  the  folutions 
during  the  interval : I had  fome  rea- 
fons  for  choofing  this  method  rather 
than  the  much  (liorter  one  of  dif- 
folving  the  falts  in  hot  water,  and 
letting  the  folutions  cool,  though 
the  event  will  be  much  the  fime  in 
both  ways ; my  balance  was  ex- 
tremely feniible,  though  I did  no.t 
ufe  any  weight  Iqfs  than  a quarter 
of  a grain ; the  water  in  which  the 
falts  were  dilTolved  was  not  | of  a 
gr^in  in  890  heavier  than  diftilled 
water;  the  folutions  were  all  of  the 
fame  temperature,  Fahrenheit’s  ther- 
mometer handing  between  41  and 
42°  during  the  w'hole  time  of  taking 
the  fpecific  gravities. 

A Table  exhibiting  the  fpecific 
gravities  of  water  faturated  with 

various 

4 
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various  fairs.  Thermometer  41 — 
42°j  barometer  30  inches. 


Water  in  which  the  faits  w’ere 


diflblved 

1,000 

Saturated  with  quicklime 

1,001 

Crvflals  of  tar 

V 

1,001 

Arfenic 

1,005 

Borax 

1,010 

Corrof.  fublim. 

i>o37 

Alum 

G033 

Genuine  Glauber’s  fait 

1,052 

Vitriolated  tart. 

1,054 

Common  falD 

1,198 

Arfen.  nitre 

1,184 

Glau.  fait  Lyming. 

1,232 

Sal  ammon. 

1,072 

Vol.  fait  of  fal,  am. 

1,077 

Cryilals  of  kelp 

1,087 

Ts'itre  purified 

1,095 

Rochelle  fait 

1,114 

Blue  vitriol 

0 

« 3 

Green 
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Green  vi,tnol 
Sal  fi-cmiTiiE 

O 


Epfom  fait  Lym 


White  vitriol 
Pearl  alli 


By  making  other  tables^  fimilar  to 
the  preceding,  when  the  thermo- 
meter ftands  at  62°,  82°,  102®,  &c. 
or  when  the  heat  increafes  or  de- 
creafes  in  any  known  ratio;  it  is 
extremely  probable  that  the  law,  ac- 
cording to  which  the  dilTolving  power 
of  water  varies  with  the  variation  of 
it’s  heat,  might  be  inveftigated.  I 
have  fome  reafons  for  thinking  that 
though  it  increafes  with  the  increafe 
of  heat,  yet  it  doth  not  increafe  in 
the  diredt  fimple  ratio  of  the  heat; 
but  what  the  law  is,' or  whether  all 
falts  follow  the  fame  law,  I cannot, 
from  any  experiments  1 have  already 


made 
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made,  determine ; and  I have  no  lei- 
fure  at  prefent  to  profecute  the  in- 
quiry. The  conclufion  will  be  un- 
avoidably liable  to  a fmall  inaccu- 
racy ; for  whether  the  fpecific  gra- 
vities be  inveftigated  by  weighing 
the  feveral  fluids  in  a given  velTel 
filled  to  a given  mark,  or  by  weigh- 
ing  a given  folid  in  each  of  them^ 
we  fhall  not  thence  obtain  the 
weights  of  equal  bulks,  fince  the 
containing  veflTeTor  the  folid,  from 
the  difference  of  the  heats,  have  a 
different  capacity  or  a different  bulk. 
However,  it  is  not  apprehended  that 
this  circumflance  would  fenfibly  af- 
fe6t  the  conclufion,  efpecially  as  it 
is  fubjedl  to  calculation,  and  might 
be  allowed  for.  It  ought,  at  the 
fame  time,  to  be  obferved,  that  a 
given  bulk  of  the  water  with  which 
the  fpecific  gravities  are  compofed 

G 4 will 
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will  have  different  weights  when  the 
heats  are  different;  and  thefe  dif- 
ferences ought  firft  to-be  afeertained. 

EXPERIMENT  X. 

Having  thus  deternnined  the  fpe- 
cific  gravities  of  faturated  folutions 
of  feveral  fairs,  in  a given  degree  of 
heat; 'my  next  inquiry  was  to  find 
the  fpecific  gravities  of  w’ater  im- 
pregnated with  a given  quantity  of 
the  feveral  fairs;  1 accordingly  dif- 
folved  in  i68  penny  weights  of  wa- 
ter, 14  penny  weights,  or  of  the 
weight  of  the  water  of  the  eight  fol- 
lowing fairs.  The  thermometer  was 
at  40°,  and  barometer  at  29!. 

A Table  of  the^ fpecific  gravities  of 
' water  impregnated  with  tV  of  it’s 

weight  of 

Water  1,000 

Sea  fait  1,059 

Blue 
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Blue  vitriol 
Nitre  • 


White  vitriol  ’ ' ; 1^045 

Green  vitriol  * 1^043  •: 

Glau.  falts  Lym.  , - ’ 1,039 


I could  not  have  made  this  table 
much  more  extenfive,  fince  in  the 
40th  degree  of  the  thermom.  water 
will  not  dilTolve  iV  of  it’s  weight  of 
alum,  borax,  vitriolated  tartar,  cor- 
rofive  fublimate,  and  a great  many 
other  falts ; however,  as  fuch  a table 
cannot  fail  of  being  ufeful  in  che- 
mical, and  perhaps  medical  re- 
fearches,  it  would  be  worth  while 
to  make  it  more  general,  either  by 
diffolving  a lefs  portion  of  fait,  or 
making  ufc  of  a greater  degree  of 
heat. 


Glau.  falts  Genu. 
Sal  ammon. 


1,029 

1,026 


EX  PE- 
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* EXPERIMENT  XI. 

To  thefe  tables  I have  fubjoined 
another  of  a different  nature,  where- 
in the  fpecific  gravities  of  water  im- 
pregnated with  different  quantities 
of  the  fame  fait,  from  f down  to  the 
1024th  part  of  the  weight  of  the  w^a- 
ter,  are  determined.  I cannot  ac- 
cufe  myfelf  of  careleflhefs  in  mak- 
ing any  of  the  experiments  from 
which  the  table  is  formed;  but  part 
of  it  being  made  in  a room  where 
the  heat  was  about  55°,  and  the 
other  in  my  laboratory,  when  it  did 
not  exceed  46°,  a certain  inaccuracy, 
though  it  will  be  a very  fmall  one, 
and  fcarcc  fenfible  in  the  weight  of 
the  fmall  body  which  1 ufed,  W'ill 
attend  it  upon  that  account.  The 
fait  was  fea  fait  of  the  fineff  kind, 

and 
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t 

and  extremely  dry  ; maiiy  of  the  ex- 
periments were  repeated. 

X 

A Table  of  the  fpeci fie  gravity  of 
water  impregnated  vvith  different 


quantities  of  fea 
meter  between 

Water  . 
Salt  i 

T 

4 

X 

i . 

X 

6 

Jt 

7 

I 

*8 

X 

* 

1 X 

I 4 
1 

Ti 

*I  6 

X 8 

I 

"2  I 
_i 

a 4 


fair.'  Thermo- 
and  55^ 

1.000 
1,206 
1,160 
i;i2r 

■ 1,107 
1,096 
1,087 

1.074 

1,059 
1,050  . 

1,048 

1,045 

1,040 

1.0  5 2 

1,029 


•2T 
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T 

2 7 

1,027 

-I- 
2 8 

1,025 

_L 
■3  O 

1,024 

T 

3 Z 

1,023 

iV 

1,020 

T 

3 9 

1,019 

T 

4a 

1,015 

^ T 

4'? 

1,014 

-JU 

5 4 

J,oi3 

T 
5 £ 

1,012 

7 2 

J,cc9 

1,007 

T 

X O 8 

1,006 

T 

126 

1,005 

T 

X44 

1,004 

1 

16  2 

1,003 

-f 

19  2 

1,0029 

1 

2 S 6 

1,0023 

t 

3 2 0 

1,0018 

44  8 

1,0017 

i 

TT2 

1,0014 

*4 
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-g-ir  1, 0008 

Yo  2 + ijOoo6 

From  this  table  it  will  be  eafy  to 
determine  how  much  the  fpecific 
gravity  of  water  is  increafed  by  the 
folution  of  a given  quantity  of  fait; 
and,wff  verfay  if  we  know  the  fpe- 
cific gravity  of  any  folution  of  fait, 
we  may  form  a good  conjedure  of 
the  quantity  of  fait  contained  in  it; 
which  obfervation  may  be  of  ready 
ufe  in  eftimating  the  flrcngth  of 
brine  fprings,  and  of  fea  water, 
taken  up  in  different  climates,  or 
upon  different  coafts  in  the  fiime 
climate.  Thus,  if  a fait  fpring,  or 
fea  water,  fhould  weigh  more, 
bulk  for  bulk,  than  common  water; 
we  may  conclude  that  it  contains 
tV  of  it’s  weight  of  fait;  if  it 

hath  nearly  ^V;  if  tV,  * ; if  2^0, 

iV;  and  fo  on:  we  may  always  find 

limits 
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limits  near  enough  to  form  a con- 
clufion  from,  though  the  exa6t  num- 
ber denoting  the  weight  in  any  par- 
ticular cafe  fhould  not  be  met  with 
in  the  table. 

After  I had  drawn  up  the  pre- 
ceding account  of  the  experiments 
which  I had  made,  I received  the 
Berlin  Memoirs  for  1762,  publidied 
lah  year,  in  which  there  is  a me- 
moire  entitled — Experiences  fur  le 
poids  du  fel  ^ lagravile  fpecifique  des 
fdumureSj  faites  ^ analyjees  par  M, 
Lambert,  In  this  memoire,  the  very 
ingenious  author  hath  made  much 
ufe  of  the  principle,  which  I have 
endeavoured  to  call  in  queftion  in 
the  beginning  of  this  paper;  and 
hath  calculated  the  different  quam- 
tities  of  fea  fait,  which  are  abforbed 
into  the  pores  of  water,  when  a 
given  quantity  is  diffolvcd  in  dif- 
ferent 
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fcrent  quantities  of  water.  The  ad- 
niiffion  of  this  principle  hath  drawn 
him  into  fome  conclufions  which 
fccm  not  quite  confonant  to  true 
philofophy ; as  when  he  aflerts  thaf 
the  quantity  which  is  abforbed  into 
the  pores,  is  not  proportional  to  the 
number  of  the  pores  or  the  quantity 
of  water  : for,  if  a given  quantity  of 
water,  fuppofe  Ay  will  abforb  a given 
quantity  of  an-y  fait,  fuppofe  ay  I 
can  fee  no  poflible  reafon  why  m A. 
iliould  not  abforb  m a : for  ima- 
gining m A to  be  divided  into  por- 
tions refpcdtively  equal  to  Ay  and 
equal  quantities  of  fait  to  be  dif- 
folvcd  in  each  of  them  ; then,  from 
the  fuppofition,  each  of  them  will- 
abforb  a;  and  when  they  are  all 
mixed  together,  as  no  precipitation- 
will  cnfuc,  the  fum,  or  m Ay  muft. 
have  abforbed  m a.  But  I have  no' 

inclina-  ' 
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inclination  to  animadvert  upon  what 
feems  to  be  a fmall  miftake  of  an 
author,  whofe  various  writings  do 
much'  honour  to  philofophy  in  ge- 
neral, nor  to  involve  myfeifin  a dif- 
pute  witti  any  onel  The  following 
experiment  may  perhaps  be  thought 
Conclufive  againft  the  dddrine  of 
falts  being  abforbed  into  the  pores 
of  water:  I took  a large  glafs  re- 
ceiver, containing  near  fix  gallons  ; 
into  it’s  neck,  by  means  of  a hole 
bored  through  a cork,  I cemented  a 
fmall  glafs  tube  ; and  having  filled 
the  whole  up  to  the  middle  of  the 
tube  with  water,  I dropped  in  a 
piece  of  fca  fait,  weighing  lefs  than 
one  forty  thoufandth  part  of  the 
weight  of  the  water : the  water  in- 
fiantly  rofe  in  the  tube,  continued 
linking  during  the  folution,  but  at 
laft  remained  as  much  elevated  as  it 

would 
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would  have  been  had  there  been  no 
more  water  than  what  would  have 
been  fufficfent  to  diflblve  it.  In 
making  .this  experiment,  the  receiver 
ihould  not  be  touched  by  the  hand  ; 
for  it’s  parts  fuddenly  expanding 
themfelves,  occafion  an  inflantaneous 
linking  of  the  water  in  the  tube, 
as  1 have  frequently  experienced, 
and  might  thus  induce  a fufpicion 
of  the  water’s  not  being  elevated  by 
the  addition  of  fait.  I would  not  be 
underflood  from  thefe  experiments 
to  deny  the  porofity  of  water,  fince 
philofophers  have  thought  that  the 
paflage  of  light  through  it,  and  other 
pbaenomena,  indicate  theexiftenceof 
vacuities  in  it;  but  I cannot  believe, 
however  folution  be  carried  on,  that 
•the  fmalleO:  quantity  of  fait  can  be 
.dilTolvcd  in  the  largcft  quantity  of 
water,  without  increaling  it's  magni- 
voL.  v.  H tude. 
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tude.  The  caufe  of  the  water’s  fink- 
ing during  folution  doth  not  appear 

to  be  fo  certain ; the  efcape  of  air, 

« 

to  which  all  the  appearances  induced 
me  to  refer  it,  and  to  which  it  may 
perhaps  flill  be  owing,  feems  to  be 
liable  to  fome  objedions,  not  only 
from  the  experiments  1 have  before 
mentioned,  but  from  the  following. 

experiment  Xil. 

' I took  two  matralTes  of  equal  di- 
menfions,  one  filled  with  common 
water,  the  other  with  boiled  water. 
I poured  into  them  equal  quantities 
of  oil  of  vitriol;  in  the  firft  there 
feemed  to  be  an  univerfal  precipita- 
tion of  air,  as  it  were,  from  every 
particle  of  the  fluid,  which,  by  little 
and  little,  formed  itfelf  into  larger 
bubbles,  and,  afeending  through  the 
neck,  efcaped;  in  the  other,  hardly 

any 
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any  air  could  be  obferved^  the  water 
funk  during  the  folution  of  the  acid 
very  apparently,  yet  T^so^h  part  of 
the  water’s  weight  of  acid  caufed 
a fenbble  elevation  : fo  that,  what- 
ever may  be  thought  of  the  caufe 
of  the  water’s  finking  during  the  fo- 
lution of  a fait,  the  principle  of  it’s 
being  to  a certain  degree  imbibed 
into  the  pores  of  water  feems  in  no 
cafe  to  be  true,  whether  the  fait  be 
in  a concrete  or  fluid  form.  This 
fubjedl  may  receive  fome  illuftra- 
tion  from  what  is  obferved  in  the 
freezing  of  water  s ice  from  common 
water  is  always  fpecifically  lighter 
than  w'ater,  from  it’s  retaining  in  it's 
concrete  form  fevcral  air-bubbles, 
which  enlarge  it’s  bulk  without  add- 
ing to  it’s  weight ; this  ice,  when 
put  into  a rnatrafs,  after  the  man- 
ner in  w'hicli  all  the  preceding  ex- 
it 2 periments 
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pcrimerrts  with  falts  W'ere  made, 
would  elevate  the  water  moft  upon 
the  hrn:  immerlioH*.  the  water  would 
fink  as  the  ice  melted ; equal  por- 
tions of  ice  would  produce  equal 
elevations  both  before  and  after  fo- 
lution ; the  air  would  be  feparated 
in  a form  more  or  lefs  vifible,  ac- 
cording to  the  circLimftahces  in 
which  the  experiment  fliould  be 
tried ; and  not  the  fmalleft  portion 
of  ice  could  be  diflblved  without  in- 
ereaiing  the  bulk  of  the  whole. 
Salts  do  not  feem  to  differ  much 
from  ice  in  the  manner  oi  their 
formation  ; and  as  fimilar  phaeno- 
mena  attend  their  folution  in  w'a- 
ter,  why  may  w'e  not  explain  them 
from  the  fame  caufe?  But  if  any 
one  fhould  think  differently,  not- 
withhanding  the  experiments  which 

have  been  produced,  I profefs  my- 

felf 


( lOI  ■)  ' 

fclf  extremely  ready  to  liflen  to  any 
reafoning  founded  upon  experiment 
which  may  tend  to  prove  my  opi- 
nion to  be  erroneous ; having  no 
partiality  for  any  thing  but  truth, 
nor  being  afhamed  of  ignorance  or 
miflake  in  any  matter,  refpedfing 
the  comprehenfion  or  explication  of 
even  the  minuteft  operation  of  na- 
ture : ego  quidem  hoc  Jum  contentus^ 
quod  licet  quo  qutdque  fiat  ignoYenii 
quid  fiat  inteiligo. 

[This  Eflay  has  had  a flattering 
attention  paid.it  by  foreigners ; 
1 know  it  has  been  tranflated 
into  the  French,  and  I believe 
it  has  been  tranflated  into  the 
German  language.] 
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HE  following  Eflay  was  writ- 


ten  near  twenty  years  ago ; a 
few  copies  of  it  were  printed,  but 
not  publifhed,  in  1771  : it  was  ani- 
madverted on  by  the  late  Dodor 
Haw'kefworth  in  the  Gentleman's 
Magazine,  by  the  authors  of  the 
Journal  Encyclopedique,  and  in 
Ibme  other  periodical  publications 
about  that  time.  There  is  a fpecu- 
lation  advanced  in  it  relative  to  the 
perceptivity  of  vegetables,  which  I 
would  not  be  thought  to  maintain 


with 
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with  any  pertinacity;  yet  I am  picafed 
to  fee  that  fo  able  a writer  as 
Dr.  Percival  has  fupported  the  fame 
fide  of  the  quefiion.*  Whether  ve- 
getables have  or  have  not  the  faculty 
of  perception,  is  one  of  the  many 
queftions  which  it  is  pleafant  to  dif- 
cufs,  but  difficult  to  decide;  the  ar- 
guments in  favour  of  the  affirmative 
fide  are  fuch  as  rather  invite  affent 
than  extort  convidion. 

The  opinion  which  I have  endea- 
voured to  illuftrate  has  not,  I find, 

/ 

that  novelty  to  recommend  or  to 
difgrace  it,  which,  when  I wrote, 
the  Effay,  I thought  belonged  to  it; 
it  has  been  incidentally  adopted  by 
ancient  and  modern  authorities  of 
great  weight':  I will  quote  the 
words  of  four  diftinguiffied  authors 
to  this  purpofe. 

Si  oh  (BUS 

* Manchcfler  Mem.  Vo!,  II.  p.  114* 
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Stohteus  acquaints  us,  that  Plato 
thought  plants  'were  living  bodies, 
endued  with  fenfation.  His  words  are 
— riA^Twv  v.ai  rci^  (pvra 
Qictve^cv  VMi  etno  rs  saheves^euj  v.ui  i\neTU~ 
fx£V«^  kAk^8C,  ko;  tui;  zrtLymyai^ 

EivMVt  mi  'iniJ^iv  aCpoSpu;  cl'M%clKc<.s^cli  mi 
ttiayji’mj  EMiu  It  y.cii  \oyim.^ — Cardanus 

cxprelTes  himfelf  in  the  following 
terms : Nobiliores  melallicis  plant  a 
funty  aique  in  his  quadarn  Jenjus  imago 
relucet.  Etenim  ei  odiffe  et  amare 
planiaSy  ct  membra  habere  funbdio- 
nibus  opporiiinay  fcitis  clarum  ejje  pu- 
to.\ — Rurjiis  qiieeritury  qiiare  in  man 
qiuedayn  plant ne  Jenliant,  in  terra 
non  ? At  hoc  inferius  exponetur. 
Igitur  forfan  in  cjaJJo  a ere  aliqiiam 
plantamy  qua  Jenfum  haheaty  et  Jimi^ 
lem  carni  impcrfedfay  qualis  ejl 

cochlcarum 

* Stob.  Ed.  Phyf.  L.  i.  p.  87. 
t Cardan,  de  Subtil.  L.  iii.  de  Plantis. 
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cochleanim  et  pifciumy  non  erlt  im~ 
* 

The  words  of  Ray  are  very  re- 
markable— Facultas  Jenliendi  anima- 
lihiis  tarn  propria  cenferi  foleiy  ut  eorun- 
dim  differentia  effentialis  a philofophis 
conjlituatur.  Verum  planta  nonnullce 
iTlfchynomenae  veteribus  didi^y  recen- 
tiorihus  vivae,  et  fenfitivae,  minofae, 
baud  ohjeura  JenJus  indicia  predunt. 
He  then  mentions  the  moft  remark- 

I 

able  motions  obferved  in  fenlitive 
plants,  and  afks,  ^wmodo  h^ec  f.anty 
ft  Jenfum  omnem  et  moium  fpontancum 
iis  denegefjiuSy  7nechanica  aliqua  rat  tone 
explicare  perdffeile  eft  f t 

Laftly,  the  animal  nature  of  ve- 
getables is  acknowledged  as  pro- 
bable by  Spallanzaniy  who  is  juflly 
efteemed  the  greatefl:  naturalid  of 

the 

* Id.  de  Rer.  van.  L,  vi.  c.  22. 
f Ray.  Hift.  Plan,  Tom.  I.  h 18.' 
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the  prefent  age.  Having  remarked 
that  Haller  was  the  firft  whofhewed 
that  in  birds  the  foetus  exids  before 
foecundation,  and  that  he  himfclf 
extended  the  difcovery  to  different^ 
fpecies  of  amphibious  animals,  and 
to  fome  forts  of  plants,  he  adds, 
“ Hence  we  have  a new  and  ftriking 
point  of  analogy  between  plants 
and  animals  to  be  added  to  the 
many  others  long  known  ; and  hence 
the  fufpicion  that  thefe  two  tribes 
of  organized  bodies  compofe,  per- 
haps, but  one  immenfe  family,  re- 
ceives flrong  confirmation.”* 

It  would  be  difingcnuous  to  con- 
ceal the  fentiments  of  thofe  who 
think  that  perception  docs  not  in 

any 

• Dlffert.  on  the  Nat.  Ilifl.  of  Anim.  and 
Veget.  by  Abbe  Spallanzani.  Eng.  Tranf. 
Vol.  II.  p.  315. 
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any  degree  belong  to  plants ; I will 
lay  before  the  reader  fome  authori- 
ties on  this  fide  of  the  quefiion,  that 
the  weight  of  the  argument,  ad 
verecundiam^  may  be  equal’  on  both 
fides. 

Sir  John  Hilly  in  his  Vegetable 
Syftem,  places  the  difference  be- 
tween vegetables  and  animals  in  a 
fyftem  of  nerves  which  belongs  to 
animals,  but  not  to  vegetables : 
Vegetables,”  fays  he,  are  placed 
by  nature  in  a middle  ffate,  between 
the  mineral  and  the  animal  clalTcs: 

f 

fuperior  to  the  mineral  in  having 
organized  bodies,  inferior  to  the 
animal  kinds  in  wanting  a nervous 
' fyftem.  They  are  capable  of  growth, 
but  below  fenfation.”* 

M.  Gledilfch  fays— pi  antes  ap- 
partienne7it  d la  clajjedes  corps  vivans 

dans 

* Hill’s  Veg.  Syf,  B.  II.  p.  i. 
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dans  la  nature.  Elies  out  leur  Jlruc- 
iure  exablement  regulierei  "tout  comme 
les  animauXi  avec  lef quels  dies  ont 
heaiicoup  de  njjemblance  par  rapport  a 
Iciir  generation.  Une  des  principalcs 
proprieleSy  celle  que  nous  nommons  I'lr^ 
ritabilitCy  leur  eft  pareillement  commune  i 
mais  pour  V autre y /avoir  la  Jenfibihtey 
elle  demeurera  toiijours  propre  aux 
animaux.* 

The  opinion  of  Haller  is  thus 
exprelTed — By  irritability,  M.  de 
Haller  means,  that  property  which 
certain  parts  of  living  bodies  polTefs^ 
of  contrading  when  wounded,  or 
even  when  touched, independent  of 
the  will  of  the  animal  that  is  fubjed 
to  the  experiment,  and  without  it's 
feeling  any  pain;  a property  which 
plants  feem  alfo  to  partake,  and' 

whichy 


* L’Acad.  des  Sclen.  Berlin,  *765,  p,  52. 
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which,  being  diftin6t  from  fcnfi- 
bility,  does  not  depend  on  the  fame 
organs.  He  endeavours  to  prove, 
that  irritability  relides  exclufively 
in  themufcular  fibres,  and  fenfibility 
in  the  nerves.* 

* Memoirs  of  Haller,  by  Tko.  Henry,  p.  72. 
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ESSAY  III. 


On  the  Siihje^s  of  Chemiflry ^ and  their 


LL  terreftrial  exiflencies  may. 


in  one  view  or  other,  be  con- 
iidered  as  the  fubjeds  of  Chemift  ry : 
they  are  ufually  divided  into  three 
didinct  clalTes,  called  the  three  king- 
doms of  nature;  the  firfi  includes  Mi- 
nerals, the  fecond  Vegetables,  the  third 
Animals.  Natural  hiftory,  in  an  ex- 
tended fenfe,  comprehends  the  know- 
ledge of  whatever  relates  to  terref- 
trial  cxidencies,  exclufive  of  the 
moral  adlions  of  man,  which  con- 
dilute  the  bads  of  civil  hidory  ; and 
of  the  phydeal  actions  of  bodies  one 


general  Divifion. 


upon 
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upon  another,  which  are  the  founda- 
tion of  natural  philofophy. 

Mineralogy  is  that  part  of  na- 
tural hiliory  which  treats  of  what- 
ever is  found  upon  the  furfacc,  or 
dup-  out  cxf  the  bowels  of  the  earth, 
except  animai  and  vegetable  fub- 
flances : Tome  have  excepted  water 

* 

alfo,  and  denominated  that  branch 
of  fcience  which  explains  the  pro- 
perties of  water,  Hydrology.  And, 
indeed,  many  chemilfs  have  thought 
proper  to  confider  water  as  not  ap- 
pertaining to  any  of  the  three  king- 
doms of  nature;  but  it  hath  no  bet- 
ter right  to  be  diftinguiflied  from  a 
folid,  elafHc,  diaphanous  mineral, 
than  a melted  nietal  hath  to  be  dif- 
tinguiThed  from  the  fame  metal  when 
concreted  into  a folid  form  : in  tl>eir 
different  flares  of  fluidity  and  foli- 
dity  they  w'ill  have  different  proper- 
ties i 
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tirs ; but  Ihould  not,  from  fuch  ac- 
cidental changes  as  are  effected  by 
minute  variationsof  heat,  be  referred 
to  different  claffcs : had  water  been 
called  melted  ice,  no  one  would 
have  fcruplcd  to  confider  it  as  be- 
longing to  the  mineral  kingdom. 

The  reducing  quickfilver  into  a 
folid  malleable  metal,  by  a due  de- 
gree of  cold,  was  an  important  dif- 
covcry  in  phyfics:  we  learn  from 
thence  to  confider  all  fluid  bodies, 
fuch  as  water,  oils,  fpirits,  aethers, 
and  probably  the  air  itfelf,  as  con- 
vertible into  folids  without  the  in- 
troduc^tion  of  any  frigorific  parti- 
cles, but  Amply  by  a diminution  of 
heat;  and  all  folid  bodies  as  con- 
vertible into  fluids,  without  fuffer- 
ing  any  other  change  in  their  con- 
flitution,  except  what  arifes  from  the 
volatilization  nf  fuch  of  their  prin- 
voL.  V.  . I ciples, 
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ciples,  as  cannot  fuftain  the  degree 
of  heat  rcquifite  to  render  the  -reft 
fluid. 

Mineralogy  is  principally  em- 
ployed in  arranging  ftmilar  bodies 
under  the  fame,  and  diftimilar  bo- 
dies under  different  denominations. 
It  judges  of  fimilarity  two  ways; 
either  from  the  fimilarity  of  the  ex- 
ternal appearance,  or  from  the  fimi- 
larity  of  the  internal  conflitucion. 
The  knowledge  of  the  fimilarity  of 
the  internal  conftitution  of  bodies  is 
acquired,  chiefly  by  regarding  the 
changes  produced  in  them  by  the 
adlion  of  fire,  or  the  adlion  of  men- 
ftruums;  that  of  the  external  ap- 
pearance by  regarding  the  colour, 
configuration  of  thefuperficial  parts, 
confiftency,  and  weight.  From  the 
knowledge  of  the  conftituent  parts 
of  bodies  is  derived  their  oecono- 

mical 


( IIS  ) 

iriical  application,  their  life  in  me- 
dicine, agriculture,  metallurgy,  and 
other  arts  : from  the  limilarity  of 
the  external  appearance  is  derived  a 
fiifpicion  concerning  the  identity  of 
the  internal  conllitution ; a fufpi- 
cion  fcrviceable  in  fuggefti ng  con- 
jectures to  philofophic  minds,  rela- 
tive to  the  generation,  tranfmuta- 
tion,  and  dedrudtion  of  natural  bo- 
dies. 

Moft  mineralids  have  contented 
thcmfclves  with  clafTing  the  various 
fpccics  of  fofhls  according  to  their 
molt  obvious  qualities,  and  have 
thereby  referred  things  very  hetero- 
geneous to  the  fame  genus.  In  the 
animal  and  vegetable  kingdoms,  the 
external  appearance  is  of  elTential 
life  in  helping  us  to  reduce  them 
into  genera  and  fpecics : indeed, 
when  from  a rcfemblauce  in  one  or 

I 2 two 
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two,  particular  pares  of  a plant  or  a?T 
animal  as  from  the  figure  of  the 
leaves,  or  the  number  of  fiamina  ; 
from  the  lhape  of  the  hoof,  or  the 
number  of  teeth,  we  venture  to  ar- 
range them  under  the  fame  general 
denomination,  great  confufion  will 
arife,  if  we  fuppofe  that  general  de- 
nomination to  infer  a refemblance 
more  extenfive  than  the  idea  from 
whence  it  was  derived;  nature  often 
admitting  a fimilarity  in  forne  parti- 
culars, coexiftent  with  the  greatdl 
diffimilarity  in  others:  it  is  not  pro- 
bable, however,  that  Li}initus,  \n  claf- 
fing  the  produdlions  of  haturc,  ever 
entertained  fuch  a fuppofition,  and 
he  feems  therefore  to  have  been  urt- 
candidly  cenfured.  But  when  the 
whole  external  appearance  of  a 
plant,  or  an  animal,  is  taken  into 

confid,erarion,*  if  is  far  cafier  to  re- 
fer 
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fcr  it  to  a paiticular  clafs,  than  from  > 
a chemical  inquiry  into  it’s  internal 
conrtitution.  In  fa6l,  the  internal 
conhkutidn  depends,  in  a great  mea- 
fure,  upon  the  fame  principle  from 
v/hich  the  external  hgure  is  formedj, 
From  the  configuration  of  the  vaf- 
cular  fyftern,  through  which  nutri- 
tion is  conveyed  to  every  part  of  a 
plant  or  an  animal,  is  derived  the 
external  figure ; and  from  the  fame 
configuration  the  internal  properties 
feem  to  arife:  for  plants  become 
acefeent  or  alcalefccnt,  fwee’t  or  bit- 
ter, poifonous  or  falubrious,  accord- 
ing to  their  different  natures,  though 
they  be  planted  in  the  fame  foil,  and 
fed  with  the  fame  food,  that  being 
changed  and  elaborated,  by  proceffes 
which  we  can  neither  underhand 
nor  imitate,  into  dilferent  fluids  by 
the  different  organizations,  and,  I 

I 3 ■ had 
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had  almoft  faid,  digeftiye  powers  of 
different  plants.  The  cafe  is  quite 
otherwife  with  refpeeft  to  minerals, 
the  external  appearances  conveying 
to  us  little  real  knowledge;  they 
ipay  be  the  fame  in  different  bodies, 
or  different  in  the  fime  body. 

Sir  Ifaac  Newton  has  proved,  that 
the  colours  of  natural  bodies  depend 
upon  the  thicknefs  and  denfity  of 
the  component  parts,  and  confe- 
quently  that  minute  changes  in  ei- 
ther of  thefe  qualities  will  make 
very  confiderable  changes  in  the  co- 
lour: this  philofophy  is  confirmed 
by,  and  ferves  at  the  fame  time  to 
explain,  many  appearances  in  che- 
miflry.  Cryffals  of  quickfilver  in 
aqua  fori  is  y are  white,  yellow,  or 
red,  according  to  the  degree  of  heat 
to  which  they  have  been  expofed  ; 
whilfl,  on  the  other  hand,  the  fame 

quick- 
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quickfilvcr  corroded  into  a faline 
inafs  by  oil  of  vitriol,  remains  per- 
feclly  white  in  all  degrees  of  heat, 
but  by  the  affulion  of  water  is 
changed  at  once  into  a vivid  yellow, 
Avhich  is  of  different  {hades  accord- 
ing as  the  water  is  hot  or  cold,'  or  as 
the  mafs  hath-  been  more  or  lefs 
freed  from  it’s  adhering  acid  by  cal- 
cination. Iron  and  lead,  and  modi 
other  metals,  undergo  iimilarchanges 
of  colour  from  calcination  and  pre- 
cipitation ; fo  that  nothing  feems 
more  uncertain  than  the  clafllng  of 
bodies  from  a refoecf  to  their  co- 
lour.  This  uncertainty  of  colour, 
according  as  the  heat  is  various,  is 
much  felt  and  complained  of  by 
cnaniellers,  and  the  makers  of  arti- 
ficial gems. 

The  configuration  al fo  of  the  fu- 
pcrficial  parrs  is  a very  uncertain 

I 4 charac- 
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charad:eriftic  of  the  fpecific  nature  of 
a mineral : metallurgifts  are  fenfible 
of  this ; they  are  obliged  in  many 
cafes  to  have  recourfe  to  fire,  before 
they  can  pronounce  concerning  the 
metal  contained  in  an  ore,  whether 
it  be  lead  or  filver,  iron  or  antimony. 
We  have  a notable  infiance  of  this 
uncertainty  in  what  is  called  the  ftel- 
lated  regulus  of  antimony ; the  cry- 
ftallization  on  the  furface  refembling 
the  radiations  of  a ftar,  the  fcales  of 
a fifh,  branches  of  trees,  fibrill-iE  of 
feathers,  and  other  matters,  according 
to  certain  diverfities  of  circumfiances 
attending  the  procefs.  1 do.  not  deny 
but  that  a definite  degree  of  liquidity 
in  the  regulus  and  fcoria^  a definite 
quantity  and  quality  of  the  Jcorla, 
and  a proper  prccifion  in  fome  other 
matters,  would  ever  produce  a de- 
finite arrangement  of  the  fuperficial 

parts ; 
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parts ; but  it  is  certain  that  a fmall 
variation  in  any  of  thefe  will  make 
a great  change  in  the  outward  and 
inward  appearance  of  the  regulus, 
without  affefting  in  any  fenfible 
manner  it's  internal  compofition. 
Another  inf-ance  will  (hew  the  im- 
perfedlion  of  this  external  method  of 
claflifcation  ftill  more  obvioufly:  in 
feveral  portions  of  water  let  there  be 
diffolved  nitre,  fea  fair,  alum,  borax,  ^ 
fugar,  faccharum  faturni,  corrofive 
fublimate,  &c.  or  any  combinations 
of  thefe  fairs,  the  feveral  folutiohs 
will  flill  be  equally  colourlefs  and 
tranfparenr,  and  by  a fufficient  de- 
gree of  cold  fuddenly  applied  would 
be  concreted  into  folid  bodies,  not 
to  be  diHinguifhed  from  one  another 
'by  their  colours,  figures,  confift- 
encics,  nor  (fo  the  experiment  might 
be  managed)  fpecific  gravities. 


By 
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By  thefe  inftances  from  chemidry, 
we  can  apprehend  how  there  may  be 
a perfect  limilarity  in  the  external 
appearances  of  bodies,  when  their 
internal  conftitutions  are  wholly  dif- 
ferent, and  a diffimilarity,  when  they 
are  wholly  the  fame.  The  minerals 
produced  by  nature  are  analogous 
to  thofe  of  art,  and  hence  we  may 
infer  the  great  confufion  and  obfeu- 
rity  vt’hich  mufl:  necelTarily  attend  a 
natural  Hiftory  of  Minerals,  when 
it  is  founded  only  on  the  external 
appearance. . 

Senlible  at  laft  of  this  imperfec- 
tion, the  compofers  of  fyftems  of 
mineralogy  have  availed  themfelves 
of  the  affiftance  of  chemilfry,  and 
have  endeavoured  to  clafs  minerals 
according  to  their  internal  proper- 
ties. This  method  is  perfecfl  in  it’s 
kind  ; and  in  particular  infianccs 

deferves 
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defcrvcs  greater  or  lefs  attention, 
according  as  the  analyfis  of  mine- 
rals is  more  or  lefs  complete : in 
many  cafes,  however,  it  is  too  gene- 
ral and  abfiradled  for  common  ufe. 
For  inhance,  all  earths  or  ftones, 
which  by  a certain  affignable  degree 
of  heat,  and  with  a certain  quantity 
of  fahne  additions,  are  convertible 
into  glafs,  m.ay  be  called  vitrifiable 
earths ; all  earths  or  hones,  which 
in  the  fame  degree  of  heat,  and 
with  the  fame  quantity  of  faline 
additions,  or  without  them,  are  not 
convertible  into  glafs,  but  into 
quicklime,  may  be  called  calcare- 
ous earths ; and  all  earths  or  ftones, 
which  under  fimilar  circumftances 
remain  unaltered  in  their  properties, 
may,  with  refpecTt  to  the  other  two 
kinds,  be  called  refradlory  earths. 
Ihis  is  all  we  can  learn  from  che- 

miftry 
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nniflry  relative  to  the  comparative 
natures  of  earths,  when  expofed  to 
a given  degree  of  heat;  and  hence 
fifh-fhells,  chalk,  limeftones,  and 
marbles  would  be  included  in  the 
fame  clafs  : but  to  anfwer  the  pur- 
pofes  of  common  life,  it  will  be  ne- 
celTary  to  make  a more  particular 
divifion  of  them,  which  can  only 
be  done  after  the  generic  idea  hath 
been  edablifhed,  by  contemplating 
the  external  appearances  ; in  which 
view  the  colour  or  figure,  or  both 
together,  W’ould  be  principally  re- 
fpebfed ; as  in  fadl  we  fee  they  are 
in  the  diftindion  of  the  Italian  A-n- 
iko’Sy  as  Marmore  Neroy  Gialloy  Rojfo 
di  Jan  guijlo ; di  Fiorenzay  Ptefmo; 
■Alberino  di  Monte  GallicanOy  &c.  all 
of  which  are  convertible  into  quick- 
lime, but  from  their  dilferent  colours, 
firperficial  contextures,  and  capabi- 
lities 
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lities  of  receiving  different  polifhes', 
they  have  become  of  different  va- 
lues in  a commercial  light,  and 
therefore  are  not  improperly  diftin- 
guifhed  in  a fyflem  of  mineralogy. 
In  like  manner,  though  a chemical 
examination  by  fire  would  probably 
refer  diamonds,  , emeralds,  rubies, 
topazes,  and  other  fiones  generally 
denominated  precious,  to  the  clafs 
of  flints;  yet  fince  men  have  an- 
nexed a fanciful  value  to  thefe  peb- 
bles from  their  pellucidity,  colour, 
hardnefs,  and  other  external  attri- 
butes, it  would  be  a great  defedl  in 
a mineral  fyflem  not  to  have  them 
particularly  fpecified  and  deferibed. 

But  to  diferiminate  common  lime- 
ftones,  or  common  flints  into  diffe- 
rent fpecics,  from  a minute  variation 
of  the  figure  or  the  colour;  to  clafs 
pyrites,  or  combinations  of  fulphur 

and 
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and  iron,  under  the  fpecific  deno- 
minations of  fphcrical,  hemifpheri- 
cal,  pyramidal,  cubical,  &c. ; to 
divide,  as  is  ufually  done,  the  ores 
of  the  fame  metaliic  fubdance  into 
a great  variety  of  kinds,  when  an 
alTay  will  give  no  difference  either 
in  the  quantity  or  quality  of  the 
metal  contained  in  them,  or  of  the 
matter  by  which  they  are  mineral- 
ifed,  feems  to  be  a multiplicaiio  en- 
iiiim  prater  necejfitaieniy  and  tends 
rather  to  obfeure  and  circumferibe, 
than  to  elucidate  and  extend  our 
knowledge  of  nature. 

Upon  the  whole,  the  great  out- 
lines and  general  divifions  of  mine- 
ral produdfions  may  moft  ufefully 
be  made  from  a chemical  inveftiga- 
tion  of  their  conftituent  parts,  and 
where  it  is  expedient  for  commer- 
cial purpofes  to  be  more  particular, 

an 
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an  attention  to  the  external  appear- 
ance will  he  proper  for  that  end. 
A mineralift  who  confiders  gypfeous 
alabatlers,  phfter  ftone,  lamellated 
gypfums,  rhomboidal  felenites, 
tiim  B^nonienje^  and  a great  many 
other  bodies  as  proper  to  be  dihin- 
guifhed  from  one  another,  and  who 
is  able  to  afcribe  any  particular 
body  to  it’s  proper  fpecies  from  con- 
fidering  it’s  externul  appearance,  is. 
pofrdfed  of  a particular  kind  and 
degree  of  knowledge.  Hc,^who,  be- 
fides  being  acquainted  with  the  ex- 
ternal appearances,  is  able  to  prove 
that  all  thefe  different  bodies  are 
compofed  of  a calcareous  earth, 
united  to  the  vitriolic  acid ; and 
thus  make  feveral  fpecies  of  things 
coalefcc  together,  and  unite,  as  it 
were,  under  one  general  conception, 
hath  a knowledge  of  thefe  bodies 
/ dilfereni: 
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different  in  kind,  and  fuperior  in 
degree.  By  this  fort  of  knowledge 
the  memory  is  much  relieved,  and 
the  mind,  ever  grafping  after  uni- 
verfal  truths,  is  gratified  with  the 
acquifition  of  general  ideas.  Thefe 
two  very  different  kinds  of  know- 
ledge belong  to  every  part  of  mine- 
ralogy ; in  different  views  each  of 
them  is  of  indifpenfable  ufe,  and  a 
perfecl  fyfiem  of  mineralogy  fliould 
include  them  both. 

If  it  be  afked  w hat  are  the  diferi- 
minative  charaderiftics  of  minerals,  _ 
vegetables,  and  animals,  as  oppofed 
to  one  another,  I plainly  anfwer  that 
I do  not  know  any,  either  from  na- 
tural hifiory  or  chemiftry,  which  can 
\vholly  be  relied  on. 

Syftematic  diftindlions,  and  fpeci- 
fic  divifions  of  things,  are  ufeful  in 
enlarging  the  comprehcnfion  of  the 

mind; 
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mind;  by  methodizing  the  objedts 
they  fecm  to  extend  the  boundaries 
of  knowledge ; but  having  no  real 
foundation  in  nature,  they  fhould  not 
be  depended  on  too  hr;  they  often 
perplex  or  impede  the  progrefs  of  a 
curious  inquirer.  This  prepoffeflion 
in  favour  of  fyftematic  arrangements, 
operates  more  forcibly  upon  us  as  the 
ideas  to  which  it  is  ufually  annexed 
become  the  miore  abflradled.  The 
flrongefl  analogies  are  overlooked, 
the  plained:  rcafonings  thought  fal- 
lacious, and  decifive  experiments  in- 
conclufive,  when  their  tendency  is 
to  fubvert  a didindlion,  of  which  we 
had  wTongly  fiippofed  Nature  her- 
felf  the  author.  Every  one  thinks 
that  he  knows  what  an  animal  is, 
and  how  it  is  contradiftinguilhed 
from  a vegetable,  and  would  be  of- 
fended at  having  his  knowledge  quef- 
voL.  V.  K tioned’ 
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tioned  thereupon.  A dog  or  a 
^ borfe,  he  is  truly  perfuaded,  are  be- 
ings as  clearly  dihinguifhed  from  an 
herb  or  a tree,  as  light  is  from  dark- 
nefs ; yet  as  in  thefe,  fo  in  the  pro- 
ductions of  nature,  the  tranfition 
from  one  to  the  other  is  effedled  by 
imperceptible  gradations. 

The  loco-motive  powers  which 
appertain  to  moft  animals,  whether 
they  proceed  from  the  Cartejian 
inechanifm,  or  from  fenfation,  are  fo 
manifeft  in  quadrupeds,  birds,  fifhes, 
and  infers,  that  in  our  lirft  and  fu- 
perficial  inquiries  into  nature,  we 
are  apt  to  confider  the  polfeffion  or 
want  of  thefe  powers,  as  making  a 
decifive  and  effential  dilference  be- 
tween animal  and  vegetable  bodies ; 
and  it' is  not  without  a certain  de-' 
gree  of  regret,  as  it  were,  that  w'e 
find  ourfelves  obliged  to  predicate 
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animality  concerning  a great  variety 
of  beings,  which  are  deflitute  of 
every  power  of  progreflive  motion. 
If  at  the  liime  time  we  happen  to 
have  entertained  fome  preconceived 
opinions,  no  matter  whence  they 
have  been  derived,  concerning  the 
ufual  fhapes  of  animals,  (though  they 
are  far  more  different  from  one  ano- 
ther than  fome  of  them  are  from  ' 
vegetables,)  our  repugnancy  to  the 
admitting  a being  of  the  outward 
form  of  a fhrub  into  the  clafs  of 
animals,  is  much  increafed.  Hence 
have  proceeded  moft  of  the  objec- 
tions which  have  been  made  to  the 
fine  difcovcries  of  Peyjfonely  JuJfteiiy 
ElliSy  and  others,  relative  to  the  ani- 
mal nature  of  corals,  madrepores, 
milleporcs,  corallines,  fpunges,  and 
a numerous  tribe  of  bodies  which 
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the  very  ingenious  labours  of  Mar^ 
Jjgli  had  formerly  removed  from  the 
mineral  kingdom,  where  they  had 
been  placed  by  IVoodzvard  and  other 
mineralifls,  and  allotted  to  that  of 
vegetables- 

If,  rejeding  fpontaneous  motion 
and  figure  as  very  inadequate  tefts 
of  animality,  wc  adopt  perception  in 
their  ftead;  no  doubt  he  would  be 
efieemed  a vifionary  in  philofophy 
who  fliould  extend  that  faculty  to' 
vegetables;  and  yet  there  are  feveral 
chemical,  phyfical,  and  metaphylical 
reafons  which  feem  to  render  the  lup- 
pofition  not  altogether  indefenfible. 

The  greater  the  quantity  of  per- 
ception exifting  in  the  univerfal  fyf- 
tem  of  creation,  the  greater  is  the 
quantity  of  happincfs  produced  ; and 
the  greater  the  quantity  of  happincfs 

pro- 
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produced,  the  greater  is  the  good- 
nefs  of  the  Deity  in  the  eftimation 
of  beings  with  our  capacities.  The 
latter  part  of  this  propofition  needs 
no  proof;  and  the  former  is  liable 
but  to  one  objecUon,  and  that 
grounded  upon  a falfe  fuppolition. 
If,  it  may  be  urged,  all  the  fpeeies 
of  percipient  beings  be  not  accom- 
modated with  objeds  congruous  to 
their  faculties  ot  perception,  and 
produdive  of  more  pleafure  than 
pain  to  the  whole  fpeeies  taken  col- 
Icdively,  then  the  animation  of  that 
matter  of  which  they  confifl:  is  an 
introdudion  of  evil,  and  no  tefl  of 
benevolence.  This  may  be  granted ; 
but  in  all  the  fpeeies  of  beings  which 
come  within  the  obfervation  of  our 
fenfes,  the  fuppofition  of  their  not 
being  furniflied  wdth  objeds  fuited 
to  their  well-being  is  evidently  not 

K 3 true. 
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true,  and  therefore  oughr,  from  ana- 
logy, to  be  rejedcd  with  reference 
to  fuch  as  by  their  magnitude,  their 
minutenefs,  or  their  dulnefs  of  per- 
ception, efcape  our  examination. 

That  animals  fhould  feed  one 
upon  another,  is  a law  of  nature  full 
of  wifdom  and  goodnefs,  life  and 
happinefs  being  indefinitely  multi- 
plied thereby.  For  a given  quantity 
of  what  are  called  vegetables,  annu- 
ally produced  upon  a globe  of  a 
given  diameter,  being  fufficient  but 
for  the  fupport  of  a given  number 
of  herbaceous  animals,  whofe  place 
in  the  pniverfe  not  admitting  their 
immortality,  it  hath  been  wifely 
contrived  that  their  bodies,  which 
from  their  flrucfture  muft  perifh, 
fhould,  in  ceafing  to  live,  become 
the  inftruments  of  fupporting  life 
in  beings,  which  could  not  by  any 

other 
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other  means  have  had  an  exigence, 
at  leafb  upon  this  globe:  and  of  the 
other  parts  of  the  univerfe  we  know 
nothing  except  from  analogy ; and 
from  that  we  mufi:  conclude  that  the 
'TO  7r«v,  be  it  finite  or  infinite,  is  as 
full  of  life  as  this  particular  part 
with  which  we  are  connedled.  Nay, 
animated  matter,  containing  as  it 
were  the  'concentrated  virtue  of 
many  vegetables,  ferves  for  the  fup- 
port  of  lite,  and  the  confequent  com- 
munication of  happinefs,  in  a far 
more  ample  manner  than  vegeta- 
bles themfelves;  animal  fubftances 
in  equal  weights  furnifhing  more 
nutriment  than  vegetable.  It  is  by 
Death,  a feeming  imperfection  in 
his  workmanihip,  that  the  Deity 
preferves  vegetable  life,  fupports 
the  animal  kingdom,  daily  regulates 
and  renews  the  ceconomy  of  nature, 
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and  continues  this  wonderful  fyflem 
of  things  in  full  youth  and  vigour, 
not  interrupted  by  difeafe,  nor  en- 
feebled by  old  age. 

No  objedlion  therefore  to  the  ani- 

< 

mality  of  vegetables  can  be  brought 
from  any  confiderations  refpeding 
their  daily  deftrudion ; for  the  de- 
flrudion  of  animals  by  other  ani- 
mals, the  helium  omnium  in  omnia^  is 
an  univerfal  law  of  nature,  derived 
from  the  fame  benevolence  to  which 
•we  attribute  creation  itfelf.  If  then 
every  part  of  the  vegetable  kingdom 
hath  a degree  of  perceptivity,  how- 
ever fmall,  there  will  be  a gain  of 
happinefs  to  ^he  whole  fyftcm  ; the 
aggregate  may  be  of  a value  not  to 
be  overlooked  by  him,  to  whom  the 
exiftcnce  of  all  things  is  equally 
pofTible,  and  from  whom  all  created 

cxifl- 
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cxiOences  are  equally  diilant  in  per- 
fection. 

Wherever  there  is.  a vafcular  fyf- 
tem,  containing  a moving  nutritive 
fiiccusy  there  is  life ; and  vi-hei  ever 
there  is  life,  there  may  be,  for  aught 
we  can  prove. to  the  contrary,  a 
more  or  lefs  acute  perception,  a 
greater  or  lefs  capacity  for  the  re- 
ception of  happinefs ; the  quantity, 
indeed,  of  which,  after  we  have  de- 
fcended  below  a certain  degree  of 
fenfibility,  wull  (according  to  our 
method  of  ellimating  things,  which^ 
is  e,ver  partial  and  relative  to  our- 
felvcs)  be  fmall  in  each  individual: 
yet  is  the  exigence  of  it  in  the  na- 
ture of  things  poffiblc,  from  the 
analogy  of  nature  probable : and 
who  can  tell  whether  in  a fyftcm  of 
nature,  confefledly  contrived  for  the 
produdion  of  the  greatcfl:  pof- 
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fible  good,  it  may  not  alfo  be  ne- 
celTary  ? 

It  fhould  be  well  weighed  by  the 
metaphylicians,  whether  they  can 
exclude  vegetables  from  the  pofTef- 
lion  of  the  faculty  of  perception,  by 
any  other  than  comparative  argu- 
ments ; and  whether  the  fame  kind 
of  comparative  reafoning  will  not 
equally  exclude  from  animality  thofe 
animals  which  are  provided  with  the 
few'ell  and  the  obtufeft  fenfes,  when 
compared  with  fuchas  are  furniflicd 
with  the  moll  and  the  acutell.  The 
perception  of  a man  (though  it  may 
be  doubted  whether  there  are  not  fe- 
veral  animals  which  haveall  the  fenfes 
more  acute)  feems  to  be  indefinitely 
greater  when  compared  with  that  of 
corallines,  fea-pens,  and  oyllcrs,  than 
the  perception  of  thefe,  which  are 
allowed  to  be  animals,  doth  when 
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compared  with  the  figns  of  percep- 
tion manifefted  by  a variety  of  what 
are  called  vegetables.  Sponges  open 
and  fliut  their  mamilltey  corals  and 
fea-pens  protrude  or  draw  back  their 
fuckers,  flieil-filh  open  or  keep  clofe 
their  (hells  in  fearch  of  food  or 
avoidance  of  injury  : it  is  from  thefe 
and  fimilar  mufcular  motions  that 
we  judge  the  beings  to  w'hich  they 
belong  to  have  perception,  that  is, 
to  be  animals.  Now  in  the  vegeta- 
ble kingdom,  we  may  obferve  the 
mufcular  motions  of  many  plants  to 
be,  to  the  full,  as  definite  and  dif- 
tinguifliable  as  thofe  of  the  clafs  of 
animals  juft  mentioned.  The  plants 
called  Heliotropce  turn  daily  round 
with  the  fun;  by  conftantly  prefent- 
ing  their  furfaces  to  that  luminary, 
they  feem  as  delirous  of  abforbing 
a nutriment  from  it’s  rays,  as  a bed 

of 
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of  mufcles  doth  from  the  water,  by 
opening  their  (hells  upon  the  afHux 
of  the  tide.  The  Flores  Solares  are 
as  uniform  in  their  opening  and 
(hutting,  as  animals  are  in  their 
times  of  feeding  and  digefting ; 
fome  in  thefe  motions  do  not  ob- 
ferve  the  feafons  of  the  year,  but 
expand  and  (hut  up  their  flowers 
at  the  fame  hour  in  all  feafons; 
others,  like  a variety  of  infedls 
which  appear,  or  not,  according  to 
the  heat  of  the  weather  or  climate, 
open  later  in  the  day,  or  do  not 
open  at  all,  when  they  are  removed 
from  a fouthern  to  a more  northern 
latitude.  Trefoil,  woodforrel,  moun- 
tain ebony,  wild  fenna,  the  African 
mangold,  &c.  are  fo  regular  in  fold- 
ing up  their  leaves  befo're  rainy  wea- 
ther, that  they  feem  to  have  a kind 
of  inflind  or  forefight  fimilar  to  that 

of 
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of  ants  ; which  however  dcferts  many 
of  them  as  foon  as  they  have  propa- 
gated their  kind,  by  Ihedding  their 
pollen.  Young -trees,  in  a thick 
foreh,  are  found  to  incline  them-r 
felves  towards  that  part  through 
which  the  light  penetrates,  as  plants 
are  obferved  to  do  in  a darkened 
chamber  towards  a ftream  of  light 
let  in  through  an  orifice,  and  as  the 
ears  of  corn  do  towards  the  fouth. 
The  roots  of  plants  are  known  to 
turn  away  with  a kind  of  abhorrence 
from  whatever  they  meet  with  which 
is  hurtful  to  them,  and  to  defert 
their  ordinary  direction,  and  to  tend 
with  a kind  of  natural  and  irrefifti- 
ble  impulfe  toward  colledlions  of 
water  placed  within  their  reach  : 
many  plants  experience  convulfions 
of  their  Jiamina  upon  being  flightly 
touched.  Whatever  can  produce 

any 
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any  effcdl  upon  an  animal  organ,  as 
the  impact:  of  external  bodies,  heat 
and  cold,  the  vapour  of  burning  ful- 
phur,  of  volatile  alkali,  want  of  air, 
&c.  are  found  to  adt  alfo  upon  the 
plants  called  fenfitive.  But  not  to 
infift  upon  any  more  inftances,  the 
mufcular  motions  of  the  Dioncsa  MuJ^ 
cipuldy  lately  l^rought  into  Europe 
from  America,  feem  far  fuperior  in 
quicknefs  to  thofe  of  a variety  of 
animals.  Now  to  refer  the  mufcular 
motions  of  (helUfifli,  and  zoophytes, 
to  an  internal  principle  of  volition, 
to  make  them  indicative  of  the  per- 
ceptivity of  the  being  ; and  to  attri- 
bute the  more  notable  ones  of  ve- 
getables to  certain  mechanical  di- 
latations, and  contradfions  of  parts 
occahoned  by  external  impulfe,  is 
to  err  againft  that  rule  of  philo- 
. fophizing  which  afligns  the  fame 
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caufes  for  effefts  of  the  fame  kind. 
The  motions  in  both  cafes  are 
equally  accommodated  to  the  pie- 
fcrvation  of  the  being  to  which  they 
belong,  ate  equally  diftinct  and  uni- 
form, and  fliould  be  equally  derived 
from  mechanifm,  or  equally  admit- 
ted as  criterions  of  perception. 

I am  fenfible  that  thefe  and  other 
limilar  motions  of  vegetables  may 
by  fomc  be  confidered  as  analogous 
to  the  automatic  or  involuntary  mo- 
tions of  animals;  but  as  it  is  not 
yet  determined  amongft  the  Phyho- 
logifls,  whether  the  motion  of  the 
heart,  the  periftaltic  motion  of  the 
bowels,  the-  contradlions  obfervable 
upon  external  impulfe  in  the  mufcles 
of  animals  deprived  of  their  heads 
and  hearts,  be  attributable  to  an  ir- 
ritability unaccompanied  with  per- 
ceptivity, or  to  an  uneafy  fenfation, 

there 
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there  fecms  to  be  no  reafon  for  en- 
tering into  fo  obfcure  a difquintion  ; 
cfpecially  lince  irritability,  if  ad- 
mitted as  the  caufe  of  the  motions 
of  vegetables,  muft,  a fortiori^  be 
admitted  as  the  caufe  of  the  lefs 
exquiiite  and  difcernible  motions  of 
beings  univerfally  referred  to  the 
animal  kingdom. 

Phyfical  obfervations  concerning 
the  generation,  nutrition,  organiza- 
tion, life,  health,  ficknefs,  and  death 
of  plants,  help  us  as  little  towards 
the  ’edablifhing  a difcriminative  cha- 
raderiftic  between  them  and  ani- 
mals, as  metaphyfical  fpeculations 
relative  to  the  quantity  of  happinefs, 
or  degrees  of  perceptivity. 

The  eaftern  pradice  of  foecundat- 
ing the  female  palm-tree  by  (baking 
over  it  the  duft  of  the  male,  which 
Herodotus  mentions  in  his  account  ot 

the 
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the  country  about  Babylon^  and  of 
which  Dr.  Hajfelquiji  in  the  year 
1750  was  an  eye  wimefs,  was  not 
unknown  to  Arijiotle  and  Pliny : but 
the  ancients  feem  not  to  have  car- 
ried the  fexual  fyftem  beyond  that 
fingle  inftance,  which  was  of  fo  re- 
markable a kind,  that  it  was  hardly 
pofiible  for  them  to  overlook  it;  at 
prefenc  there  are  few  botanifts  in 
Europe  who  do  not  admit  it’s  uni- 
verfality.  It  feems  generally  agreed, 
that  a communication  of  fexes,  in 
order  to  produce  their  like,  belongs 
to  vegetables  as  well  as  to.  animals. 
The  difpures  fubfifling  among  the 
anatomifts,  concerning  the  manner 
in  which  conception  is  accomplilhed, 
whether  every  animal  be  produced 
ab  ovo  femellce^  or  a vermiculo  infe- 
mine  maris,  are  exadlly  fimilar  to 
thofc  amongd  botanills  concerning 
voi..  V.  L the 
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the  manner  in  which  the  farina  fx-- 
cundans  contributes  to  the  rendering 
the  feed  prolific;  but  Iiowever  thcle 
doubts  may  be  determined,  they  af- 
fed:  not  the  prefent  inquiry,  llnce  it 
is  allowed  on  all  hands,  that,  as  the 
eggs  of  oviparous  animals,  though 
they  arrive  at  their  full  magnitude, 
are  incapable  of  being  vivified  by 
incubation,  unlcfs  the  female  hath 
had  commerce  with  the  male : (o 
the  dates  of  female  palm  trees,  and 
the  fruits  of  other  plants,  though 
they  ripen,  and  arrive  at  maturity, 
will  not  grow  unlefs  they  have  been 
foecundated  by  the  pollen  of  the 
male. 

In  like  manner,  notwithfianding 
the  diverfity  of  opinion  which  hath 
long  fubfifted,  and  in  a matter  fo 
little  capable  of  being  enlightened 
by  experiment,  probably  ever  will 

fubfifi. 
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fubfifl:,  concerning  the  modus  agendi 
by  which  nature  elaborates  the  nu- 
tritive fluid,  adniiniflcrs  it  to  the 
fcatus  in  the  womb,  and  produces 
an  cxtenfion  of  parts;  yet  fince  a 
placenta  'SiW^  an  umbilical  chord  are 
by  all  thoitght  dTcntial  to  the  ef- 
ledfing  thefe  ends;  and  fincc  the 
cotyledons  of  plants,  which  include 
the  corculim  or  firft  principle  of  the 
future  plant,  with  which  they  com- 
municate by  means  of  tubes  branched 
out  into  infinite  ramifications,  are 
wholly  analogous  to  the  placenta  and 
umbilical  chord  of  animals,  we  have 
great  reafon  to  fuppofe  that  the  em- 
bryo plant  and  the  embryo  animal 
arc  nouriflicd  and  dilated  in  their 
dlmenfions  after  the  fame  way.  This 
analogy  might  be  extended  and  con- 
firmed by  obferving  that  the  lobes, 
within  which  the  foccundated  germ 
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is  placed,  are  by  putrefaction  con- 
verted into  a milky  fluid,  well 
adapted  as  an  aliment  to  the  tender 
flate  of  the  plant. 

Exfpi ration  and  infpi ration,  a 
kind  of  larynx  and  lungs,  perfpira- 
tion,  imbibition,  arteries,  veins,  lac- 
teals,  an  organized  body,  and  pro- 
bably a circulating  fluid,  appertain 
to  vegetables  as  well  as  to  animals. 
Life  belongs  alike  to  both  king- 
doms, and  feems  to  depend  upon 
the  fame  principle  in  both : flop  the 
motion  of  the  fluids  in  an  animal 
limb  by  a flrong  ligature,  the  limb 
mortifies  beyond  the  ligature,  and 
drops  oflf;  a branch  of  a tree,  under 
like  circumfiances,  grows  dry,  and 
rots  away.  Health  and  ficknefs  are 
only  other  terms  for  tendencies  to 
prolong  or  to  abridge  the  period  of 
life,  and  therefore  mufl:  belong  to 

both 
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both  vegetables  and  animals,  as  be- 
ing both  polTelTed  of  life.  An  eaft 
wind,  in  our  climate,  by  it’s  lack 
of  moifture,  is  prejudicial  to  both; 
both  are  fubjedl  to  be  froft-bitten, 
and  to  confequent  mortifications ; 
both  languifh  in  cxceflive  heats; 
both  experience  excravafations  of 
juices  from  repletion,  and  pinings 
from  inanition  ; but  can  fufFer  am- 
putation of  limbs  without  being  de- 
prived of  life,  and  in  fimilar  man- 
ner both  form  a callus;  both  are 
liable  to  contrading  difeafes  by  in- 
fection ; both  are  ftrengthened  by  air 
and  motion:  plants,  and  fuch 

as  are  expofed  to  frequent  agitation 
from  winds,  being  far  firmer  and 
longer  lived  than  thofe  which  grow 
in  fhady  groves  or  hot-houfes ; both 
are  incapable  of  alTimilating  to  their 
proper  fubffance  all  kinds  of  food ; 
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for  fruits  are  found  to  tafle  of  the 
foil,  jud  as  the  urin-e,  and  milk,  and 
flefli,  and  bones  of  animals,  often 
give  indications  of  tl-te  particular 
pabulum  with  which  they  have  been 
fed ; both  die  of  old  age,  from  ex- 
cefs  of  hunger,  or  thirff,  from  external 
injuries,  from  in-temper^u-re  ef  wea- 
ther, or  poifoned  food. 

Seeds  of  various  kinds  retain  their 

* 

vegetative  powers  for  many  years : 
the  viviheation  of  the  ovUy  from 
which  the  infedls  oceafioning  the 
fmut  in  corn,  and  the  wfuforia  ani- 
malcula  obfervable  in  water  after  the 
maceration  of  plants,  probably  pro- 
ceed, may  be  effeemed  a frmilar 
phssnomenon.  It  is  not  yet  clearly 
decided  amongfl  natural  iff  s,  whe- 
ther the  feeds  of  mufhrooms,  ofmu- 
cors,  and  of  the  whole  clafs  q{ Fungi y 
‘ be  not  in  a tepid,  humid  matrix y 

changed 
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changed  into  vermicular  animals, 
^vhich  lofe  in  a little  time  their 
power  of  fpontaneous  motion,  coa- 
lefce  together,  and  grow  up  into 
rhofe  very  fingular  plants:  thequick- 
nefs  of  their  increafe,  and  the  irre- 
fiflible  force  with  which  the  leaf!: 
mouldinefs  propagates  itfelf,  and  de- 
firoys  the  texture  of  the  bodies  upon 
which  it  fixes,  feem  to  point  to- 
wards an  animal  nature. 

Different  vegetables  require  dif- 
ferent foils,  as  different  animals  do 
different  food  for  their  fupport  and 
well  being : aquatics  pine  away  in 
dry  fandy  grounds,  and  plants  which 
love  rocks  and  > barren  fituations, 
where  they  imbibe  their  chief  nutri- 
ment from  the  air,  become  difeafed 
and  putrid  in  rich  bogs  and  fwamps. 

There  are  aquatic  animals  which 
become  immovable  and  lifelefs 
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when  the  rivulets  in  which  they  fub- 
fifted  happen  to  be  dried  up,  but 
which  recover  their  life  and  loco- 
motive powers  upon  the  defcent  of 
rain : in  this  circumftance  they  are 
analogous  to  the  clafs  of  molTes 
among  vegetables,  which,  though 
they  appear  to  be  dried  up,  and 
ready  to  crumble  into  duft  during 
the  heats  of  fummer,  yet  recover 
their  verdure  and  vegetable  life  in 
winter,  or  upon  being  put  into  a 
humid  foil. 

T remhleyy  Bonnety  and  Spallanzaiti 
have  vaflly  amplified  our  views  of 
nature;  they  have  difeovered  to  us 
divers  fpecies  of  animals,  which  may 
be  cut  into  a variety  of  pieces  with- 
out lofing  their  animal  life,  each 
piece  growing  up  into  a perfect  ani- 
mal of  the  fame  kind  : the  multipli- 
cation of  vegetables  by  the  planting 
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of  branches,  fuckers,  or  joints  of 
roots,  is  a iimilar  effedl.  The  re- 
produdion  of  the  legs  of  craw-fifh, 
lobfters,  crabs,  of  the  horns  and 
heads  of  fnails,  legs  of  lizards,  of 
the  bony  legs  and  tails  of  falaman- 
ders,  when  by  accident  or  defign 
they  have  been  deprived  of  them; 
and  the  great  difference  in  the  time 
of  the  reprodudion,  according  to 
the  feafon  of  the  year  in  which  the 
limb  is  loff,  are  wonders  in  the  ani- 
mal kingdom,  but  wholly  analogous 
to  the  repullulation  of  trees  after 
lopping. 

All  plants,  except  thofe  of  the 
claffes  Moucecia  and  Di<ecia.,  are 
hermaphrodites ; that  is,  they  have 
the  male  and  female  organs  of  gene- 
ration within  the  fame  empalement, 
Shell-filb,  and  fuch  other  animals  as 
rcfcmble  vegetables  in  not  being 

able 
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able  to  move  far  in  fearch  of  mates, 
with  which  the)^  might  propagate 
their  kind,  are  hermaphrodites  alfo: 
Reaumur  hath  proved  that  vine  fret- 
ters  do  not  want  an  union  of  -fexes 
for  the  multiplication  of  their  kind. 

From  the  conjundlion  of  animals 
of  dilferent  fpeeies  are  produced 
hyhridesy  whkh  in  many  cafes  can- 
not propagate  i botanifts  have  tried 
the  experiment,  and  by  foecundating 
female  flowers  with  the  male  dufl: 
of  another  fpeeies,  have  produced 
hybridous  plants,  of  an  intermediate 
fhape,  the  feeds  of  which  are  barren 
and  effete. 

Trees  fhed  their  leaves  as  birds 
do  their  feathers,  and  hirfute  ani- 
mals their  hair.  At  particular  fea- 
fons  the  juices  of  vegetables  move 
with  fulnefs  and  vigour;  at  others 
they  are  lefs  plentiful,  and  feem  to 
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Magnate ; and  in  this  they  refcmblc 
dormice,  bats,  frogs,  and  number- 
lefs  other  animals  of  cold  blood, 
which  lie^  torpid  and  deftitute  of 
every  fign  of  life  during  the  winter 
time;  the  a<fi;ion  of  the  lungs  and  of 
the  heart  being,  if  any,  impercep- 
tibly weak  and  languid. 

Few,  if  any  animals  can  exift 
v/ithout  a reciprocal  fuccc-fiion  of 
fleep  and  vigilance,  and  the  younger 
the  animal,  the  greater,  is  it’s  pro- 
penfity  to  deep : the  fame  alterna- 
tives feem  necediiry  for  the  health 
of  fcvcral  vegetables  ; a great  variety 
of  plants  fold  up  their  leaves,  and 
fcemingly  compo-fe  themfelves  to 
reft,  in  the  night  time,  and  this  dif- 
polition  for  deep  is  more  remarkable 
in  young  plants  than  in  old  ones  ; 
nor  docs  it,  as  might  be  fufpedlcd, 
depend  upon  the  inducnce  of  light 

or 
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or  heat,  fince  plants  in  hot  houfes, 
where  the  heat  is  kept  at  the  fame 
degree,  fold  up  their  leaves  at  a 
flated  time  in  the  evening,  and  ex- 
pand them  in  the  morning,  whether 
the  light  be  let  upon  them  or  nor. 
It  may  deferve  to  be  inquired,  whe- 
ther by  a relaxation  of  fibres  thefe 
plants  become  fubjed  to  a more  co- 
pious perfpiration  during  fleep  than 
in  their  flate  of  vigilance,  as  San^o- 
rills  hath  proved  to  be  the  cafe  in 
animals. 

There  is  a great  diverfity,  but  a 
regular  fucceffion,  in  the  times  in 
which  animals  of  different  fpecies 
feel  the  ajirumy  by  which  they  are 
Simulated  to  the  propagation  of 
their  refpecflive  kinds  ; an  order 
equally  determined  is  obfervable  in 
the  times  of  accomplifhing  i\vtJpon~ 
/alia  of  plants.  The  periods  of  in- 
cubation 
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cubation  in  oviparous,  and  in  gela- 
tion in  viviparous  animals,  are  not 
more  various  in  different  fpccies,^ 
nor  probably  more  definite  in  the 
fame,  than  the  periods  requifite  for 
the  germination  and  maturation  of 

O 

different  feeds.  By  the  infiuence 
of  heat  and  cold,  abundance  and 
fcarcity  of  nourifhmenr,  the  feafons 
of  propagating  may  be  fomewhat 
accelerated  or  retarded  in  animals  as 
well  as  in  vegetables : . the  effects 
of  a cold  ungenial  fpring  are  as  re- 
markable in  the  retardation  of  the 
procreative  intercourfes  of  birds  and 
beads,  as  in  the  ftoppage  of  the 
leafing  of  trees,  or  the  flowering  of 
fitrubs.  In  a word,  there  are  fo 
many  circumftances  in  which  the 
anatomy  and  phyfiology  of  fomc 
plants  agree  with  thofc  of  fomc 
animals,  that  few,  1 believe,  can 

be 
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be  mentioned,  in  which  they  difa- 
gre.e. 

When  it  is  confidercd  that  ani- 
mals are  either  mediately  or  imme- 
diately wholly  nourished  from  ve- 
getables, k might  be  expefted,  a 
prioriy  that  the  produefts  obtainable 
by  a chemical  analylis  from  the  two 
kingdoms,  fhould  be  different  rather 
in  quantity  than  quality,  and  that 
we  could  not  from  thence  difeover 
any  criteria  from  which  they  might  be 
difiingui filed  from  one  another:  this 
obfervation  is  confirmed  by  experi- 
ment. Animals,  it  is  true,  in  ge- 
neral yield  a greater  proportion  of 
a volatile  alkaline,  than  of  an  acid 
fait,  by  diftillacion ; vegetables,  on 
the  contrary,  abound  in  acid,  and 
yield  not  any  volatile  alkali,  unlefs 
with  the  laft  degree  of  heat,  or  when 
they  have  undergone  putrcfadlion : 

in 
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in  faying  this,  I am  aware  that  I 
differ  from  the  opinion  commonly 
received.  MuQard  feed,  water  cref-- 
fes,  horfe  rauifli,  and  other  plants 
of  the  telradynamia  clafs,  are  gene- 
rally faid  to  contain  a volatile  alkali 
already  formed,  and  to  yield  it  witli 
the  heat  of  boiling  water;  from 
none  of  thefe,  however,  could  I ever 
obtain  by  that  heat  a phlegm 
which  w^ould  give  a precipitation 
w'ith  corrofive  fublimate,  the  moft 
indubitable  tell  of  a fluid’s  contain- 
ing even  the  minuteff  portion  of 
volatile  alkali ; the  pungent  fmell 
feems  to  have  been  miftaken  here, 
as  Sir  John  Pringle  hath  well  ob- 
ferved  the  foetor  to  have  been  in 
the  putrcfadlion  of  many  animal 
fubflances,  as  proceeding  from  a 
volatile  alkali;  and  which  may,  per- 
haps, be  with  greater  truth  attri- 
buted 
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bated  to  a volatile  oil,  a fmall  por- 
tion of  which  is  fometimes  procura- 
ble from  pepperwort,  by  the  heat 
of  boiling  water  impregnated  with 
fca  fait.  However,  as  fome  ani- 
mals, and  fome  parts  of  mofl:  ani- 
mals, yield  a portion  of  acid,  and 
- as  moft  vegetables,  by  a ftrong  fire 
in  clofe  velTels,  or  when  converted 
into  foot,  afford  a volatile  alkali, 
altogether  fimilar  to  that  obtained 
from  animal  fubftances,  w^e  cannot 
from  thefe  circumftances  eftablifli 
any  dihindlive  mark  between  the 
two  kingdoms. 

With  refpeft  to  minerals,  indeed, 
chemifls  think  that  they  have  found 
out  an  infallible  and  univerfal  cri- 
terion, by  which  they  may  bcdiftin- 
guiflied  from  every  animal  or  ve- 
o-etable  fubftance.  All  bodies  from 
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which  we  can  obtain  an  oil  by  dif- 
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tillation,  or  otherwife,  are  fuppofed 
to  belong  to  fuch  fubdances  as  have  . 
enjoyed  an  organic  life;  no  mineral, 
it  is  faid,  containing  any : this  is  a 
fenfible  diftindion,  and  yet  it  is  not, 
perhaps,  in  extreme  cafes  wholly  to 
be  relied  upon.  When  a vegetable 
or  animal  is  diftilled  in  clofeVeflels, 
the  ftronger  the  fire  is,  the  more  oil 
is  obtained  ; what  fiift  palTes  into 
the  recipient  is  more  clear  and  lim- 
pid than  what  comes  over  towards 
the  end  of  the  operation:  it  may 
be  prefumed,  however,  that  what 
remains  adherent  to  the  coal  in  the 
;retorr,  and  which  no  violence  of 
fire  can  feparatc,  is  not  elfentially 
different  from  the  laft  portions  which' 
are  diftilled ; yet  this,  be  it  fixed  oil 
or  phlogifton,  is  nowife  different 
from  what  enters  into  the  compofi- 
tion  of  metallic  fubftanccs,  and  of 
VOL,  V.  M 
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minerals,  perhaps,  of  all  kinds. 
Zinc  burns  v.  ith  a flame  rcfcmbling 
that  of  charcoal ; lead  and  tin  burn 
like  rotten  wood;  iron  and  other 
metals  may  be  burnt  to  aflics  in  the 
open  air,  but  like  charcoal  cannot 
be  decompofed  in.  clofe  veflels ; 
fpirits  of  wine  btjrn  like  fulphur, 
charcoal  and  metallic  fubflanccs 
without  producing  any  foot ; yet 
from  fpirits  of  wine  an  oil  may  be 
obtained.  Why  fliould  the  phlogif- 
ton  of  metals  be  thought  of  a nature 
wholly  different  from  the  oil  which 
fo  obftinately  adheres  to  charcoal, 
or  from  that  which  feems  to  enter 
into  the  compofition  of  vinous  fpi- 
rits? 

Naturalifls,  as  well  as  chcmifls, 
have  perhaps  too  precipitately  em- 
braced the  opinion,  that  minerals 
may  be  certainly  and  readily  diflin- 

guiflied 


( i63  ) 

guifhed  from  the  other  two  king- 
doms. A vafcular  fyftem,  a nutri- 
tive fucciis,  and  a power  of  pro- 
ducing it’s  like,  conflitute  the  ab- 
ftracl;  idea  both  of  a vegetable  and 
an  animal,  as  contradiftinguiflied 
from  a mineral : this  idea  is  clear 
and  definite  in  itfclf;  but  to  deter- 
mine how  far  the  coexiflence  of  thefe 
qual  ities  is  in  the  nature  of  things 
necelTary,  or  where  any  of  them 
ceafes  to  exift,  is  a queflion  of  vafl 
difnculty  when  applied  to  particular 
cafes.  Stones  dug  out  of  quarries, 
ores  cut  of  mines,  in  general,  mi- 
nerals feparated  from  their  7nairices^ 
are  like  the  dead  branches  or  limbs 
of  vegetables  or  animals,  incapable 
of  receiving  increafe,  except  from 
an  external  incruffation ; but  whe- 
:her  the  matrices  themfelves  increafe, 
ar,  that  being  in  fomc  cafes  granted, 
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whether  they  receive  their  augmen* 
ration  from  an  external  appofition, 
or  an  internal  affimilation  and  ex- 
tenlion  of  parts,  cannot  readily  be 
decided  either  way.  In  the  Cretan 
labyrinth  it  hath  been  obferved, 
that  the  names  of  travellers,  which 
have  been  cut  in  the  rock  in  former 
ages,  are  now  in  alto  relievo,  and 
that  the  older  the  dates  are,  the 
greater  is  the  protuberance,  refem- 
bling  the  callus  formed  by  incifions 
in  trees.  In  the  mines  of  Chrem- 
nit%  in  Hungary,  which  have  been 
wrought  for  above  one  thoufand 
years,  the  ancient  roads  which  had 
been  cut  through  the  rocks  are  left, 
to  grow  up;  and  it  is  remarked 
that  they  approach  one  another  in 
a horizontal,  and  not  in  a perpen- 
dicular diredlion;  the  fame  phaeno- 
menon  may  be  obferved  in  the  mar- 
ble 


( ) 

ble  quarries  in  Italy ^ as  is  mentioned 
by  Baglivy  in  his  Treatife  upon  the 
Vegetation  of  Stones : but  whether 
thefe,  and  many  fimilar  appearances, 
are  to  be  attributed  to  the  preffure 
of  the  fuperincumbent  ftrata,  or  to 
a kind  of  vegetable  growth,  is  a 
doubtful  point.  Rock  cryflals,  ame- 
thyfls,*  and  various  precious  ftones, 
have  been  thought  by  De  Boot  and 
others  to  grow  like  mufhrooms  ; 
certain  it  is,  that  they  often  contain 
in  them  feveral  heterogeneous  parti- 
cles ; a circumftancc  which  proves 
them  to  Have  been  once  i_n  a fluid 
flatc,  and  induces  a fufpicion  that 
in  their  formation  they  may  refem- 
ble  the  gums  and  refins  extravafated 
from  various  fpecies  of  vegetables. 
T he  vegetation  of  llones  hath  been 
admitted  by  many,  and  fome  have 
contended  that  minerals,  as  well  as 
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animals  and  vegetables,  fpring  from 
feed,  the  greateft  rock  being  no- 
thing but  the  expanlion  of  the  parts 
of  a minute  grain  of  fand. 

Salts  diffolved  in  water  confift  of 
indefinitely  fmall  moleculcey  which,  as 
far  as  microfcopes  can  inform  us, 
are  fimilar  in  figure  to  the  large  cryf- 
tals  which  become  vifible  to  the 
naked  eye,  and  which  are  formed, 
as  it  were,  from  the  expanfion  of 
one  particle  : it  will  be  eafily  under- 
fiood  how  conformable  this  mineral 
cryftallization  is  to  the  opinion  of 
thofe,  who  attribute  the  growth  of 
animals  and  vegetables  to  the  ac^ 
cretion  of  organic  particles  of  the  fame 
kind.  The  concentrick  crufis,  of 
which  ficda£lites  confifl:,  are  not  ci- 
ther in  their  appearance,  or  their 
formation,  perhaps,  unlike  the  cir- 
cles annually  produced  by  the  fiag- 

nation 
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nation  cf  the  fap  in  the  boll  and 
branches  of  trees.  The  native  gold 
and  filver  tufts,  which  appear  to 
burft  through  the  hardeft  rocks,  and 
which,  from  their  great  refemblance 
to  trees,  have  been  called  by  fome 
arborefcenr,  feem  to  indicate  a kind  ' 
of  vegetation  in  their  formation. 

Suppoling,  however,  that  we  pay 
no  attention  to  any  of  thefe  circum- 
rtances,  yet  cannot  we  form  any 
judgment  concerning  the  internal 
fla^e  of  the  earth.  The  greateft 
depths  to  which  miner^'have  pene- 
trated even  in  mountainous  coun- 
tries, which  may  be  confidered  as 
cxcrefcences  from  the  true  furface 
of  the  earth,  or  the  level  of  the  fea, 
have  fcarccly  ever  equalled  one-fix- 
teen  thoufandth  part  of  it’s  diameter  ; 
a diftance  altogether  infufficient  for 
the  forming  any  probable  ct^ijcdlure 
M about 


{ i68  ) 

'about  the  inward  conftitution  of  the 
globe.  The  ftrata  of  ftones,  and 
veins  of  minerals,  which  are  met 
^yith  upon  the  furface,  can  give  us 
as  littie  information  concerning  the 
internal  flruclure  of  the  earth  from 
which  thefe  are  probably  derived, 
as  the  contemplation  of  the  fcales 
of  a fifh,  the  feathers  of  a bird,  or 
the  epidermis  of  a man,  would  con- 
cerning the  bones  and  mufcles,  the 
veins  and  arteries,  the  circulation  of 
the  blood,  and  the  feveral  fecretions 
of  an  animal  body.  Many  minerals 
feem  in  their  formation  to  have  been 
antecedent,  others  fubfequent  to  the 
univerfal  deluge  ; a great  part  of  the 
matter  conftituting  the  outward  fliell 
of  the  earth,  the  only  part  which  we 
can  examine,  hath  been  fubfervient 
to  vegetable  or  animal  life.  All  the 
Jlrata  o^limeftones,  chalks,  marbles, 

all 


( i69‘  ) 

all  g}'prums,  fparsj  alabafters.  See. 
are  confelTedly  of  animal  origin. 
The  Jirata  of  pit-coal,  and  of  all  bi- 
tuminous foflils,  of  fome  fpecies  of 
dates,  whatever  may  be  thought  of 
argillaceous  drata  in  general,  the 
mould  every  where  covering  the 
fur  face  of  the  earth,  and  other 
fubftances,  are  fuppofed,  probably 
enough,  to  have  arifen  from  the 
dedrudion  of  vegetables ; fo  that  I 
know  not  whether  it  would  be  a 
very  extravagant  conjecture  which 
fhould  fuppofe  that  all  matter  is, 
or  hath  been,  organized,  enlivened, 
animated. 

Hence  it  may  appear  probable, 
ivith  reverence  yet,  and  confeious 
ignorance  be  it  fpoken,  that  the  One, 
Eternal,  Intomprchenfible  God  hath 
edablidied  an  uninterrupted  concate- 
nation in  all  his  works,  which  he 

hath 
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hath  fubmitted  to  our  view.  Dif- 
ferent individuals  hath  he  mingled 
together  into  the  fame  fpecies;  dif- 
ferent fpecies  into  the  fame  genus ; 
different  genera  into  the  fame  king- 
dom ; and  different  kingdoms  he 
hath  diffinguifhedj  perhaps,  but  by 
lines  of  divifion  too  minute  for  our 
obfervation.  This  ftrong  analogy, 
by  which  men  and  minerals,  and  all 
intermediate  exifl:c:ncies,  are  bound 
together  in  a common  chain,  and 
thence,  it  would  feem,  naturally  fub- 
jeCted  to  a common  fate,  may  appear 
humiliating  to  fuch  as  have  been 
wont  to  entertain  high  notions  of  the 
phyfical  dignity  of  human  nature: 
but  it  cannot  offend  nor  difquict* 
thofe,  who  feel  within  themfeives  fa- 
culties effential  to  the  conlf  itution  of 
moral  agency,  and  who  from  thence 
become  capable  at  lealf  of  retribu- 
tion. 
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tion,  of  punifhmcnt,  or  reward,  in 
another  rtate. 

In  the  number  of  our  fcnfes,  and 
in  the  modifications  of  the  intel- 

I 

ledual  faculties  which  fpring  there- 
from, we  have  a great  refemblance 
to  many  animals  which  inhabit  this 
planet  as  well  as  we.  The  to 

which  man  belongs  includes  a great 
many  fubordinate  fpecies ; or,  to 
fpcak  in  a manner  more  conform- 
able to  nature,  and  more  confonant 
to  the  account  we  have  of  it’s  origin, 
the  human  fpecies,  from  the  diver- 
fities  of  climate  and  of  food,  from 
changes  introduced  by  difeafe,  and 
continued,  perhaps,  by  propagation, 
and  from  other  caufes  which  arc 
unknown  to  us,  hath  been  branched 
out  into  a great  many  varieties : 
thefe,  hov/ever,  are  as  much  diftin- 
guifhed  in  fhape  and  intcllcd:  from 


one 
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one  another,  as  they  are  from  ani- 
mals which  have  fprung  from  a dif- 
ferent ftock.  Anatomifts,  whether 
they  confider  the  brain  as  an  injiru- 
menialy  or  ayi  efficient  cauje  of  intel- 
ligence y are  agreed  in  acknowledging 
a great  refemblance  between  the 
contents  of  the  human  cranium  and 
thofe  of  quadrupeds  j and  Putins 
hath  proved,  contrary  to  the  opi- 
nion embraced  by  Plinyy  and  com- 
monly received,  that  we  have  not 
that  medullary  fubftance  in  a greater 
proportion  than  other  animals.  Nor 
are  we  charadlerifed  by  a circum- 
ftance  generally  efteemed  eflehtially 
necelfary  to  the  fupport  of  the  hu- 
man foetus,  and  exclufively  apper- 
taining to  our  fpecies : nations  are 
mentioned  to  whom  it  doth  not  be- 
long and  whatever  degree  of  credit 
may  be  given  to  that  narration,  it 
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is  certain  that  a great  many  fpecies 
of  animals  have  been  difeovered 
to  which  it  doth.  Notwithflanding 
this  analogy  by  w'hich  w'e  are  to  be 
clafied  with  the  reft  of  the  animals 
around  us,  yet  hath  it  pleafed  Him 
who  called  forth  from 'nothing:  both 
us  and  them,  and  thankful  w'e  ought 
to  be  for  the  preference,  to  place  us 
at  the  top  of  the  fcale,  to  make  us, 
as  it  were,  the  firft  term  of  a ferics, 
defeending  indefinitely  by  imper- 
ceptible gradations,  to  particularize 

that  clafs  of  animals  to  which  we  be- 

• 

long,  by  rendering  it  capable  of 
forming  a moral  charader.  This 
capability,  it  is  true,  is  various  ac- 
cording to  the  opportunities  of,  and 
capacities  for,  receiving  inftrudion  - 
in  different  fpecies,  and  in  different 
individuals  of  the  fame  fpecies  : the 
Orang-outang  of  the  woods  of  Java, 

the 
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the  apron-bellied  Cafire  of  the  Cape/ 
the  woolly-headed  Negro  of  Africa, 
tile  beardlefs  Savage  of  America, 
the  dwarfifh  Inhabitant  of  the  Frigid 
Zone,  the  moon-eyed  Albino,  and 
the  enlightened  European,  are  as 
different  from  one  another  in  this 
circumftance  as  in  outward  form  : 
yet  wherever  it  exiffs  even  in  the 
fmalleft  degree,  there  arifeth  a pro- 
portionable 

* Since  the  writing  of  this  Effay  it  has 
been  difeovered  by  Profeflbr  Sparmarin^  that 
the  epithet  here  applied  to  the  CafFres,  on  the 
authority  of  former  Voyagers,  is  not  jufl ; 
and  it  is  now  alfo  believed,  on  good  authority, 
that  the  Savages  of  America  would  refemble 
Europeans  in  having  beards,  if  they  did  not 
pluck  out  the  hairs  by  the  roots,  as  foon  as 
Uiey  begin  to  appear.  If  the  reader  wifhes 
to  fee  an  account  of  the  principal  varieties  of 
the  human  race,  he  may  confult  Van  Bcrchem's 
Tableau,  publiflied  in  the  Memoires  de  Lau- 
fanne,  1783. 
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portionable  imputability  of  conducfr, 
a kind  of  title  to  the  natural  or  co- 
venanted good,  a reafonable  fubjec- 
tion  to  the  natural  or  politive  evil, 
which  God  hath  annexed  as  fanc- 
tions  to  the  laws  which  he  hath 
thought  fit  to  preferibe  for  the  re- 
gulation of  the  moral  conduct  of 
mankind. 


ESSAY 
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ESSAY  IV, 

Some  Remarks  on  the  Effe^s  of  the 
Cold  in  FebruMry^  1771. 

ON  the  1 2th  of  February,  1771, 
aboCit  an  hour  after  fun-rifing, 
I obferved  at  Cambridge  a degree  of 
cold  which  is  very  unufual  in 
England,  though  common  enough 
in  more  northern  climates.  Fahren^ 
heirs  thermometer,  made  by  Dolland, 
as  well  in  the  open  air,  as  when  co- 
vered with  fnow,  flood  as  low  as,  6* 
above  o.  The  Canty  by  no  means  a 
rapid  river,  remained  unfrozen;  at 
the  fides  indeed  there  was  a little  ice, 
and  fome  fmall  flakes  floating  in  the 
VOL.  V.  N middle. 
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middle.  This  is  no  very  uncom- 
mon phaenomenon.  The  Seine  was 
not  frozen  at  Paris  in  1709,  though 
the  cold  continued  for  two  days  one 
degree  greater  than  in  the  prefent 
cafe.  Various  reafons  have  been 
produced,  in  order  to  account  for 
this  feeming  deviation  from  the  ufual 
courfe  of  nature.  It  hath  been  ge- 
nerally believed,  that  the  ftrong  cur- 
rent in  the  Seine  impeded  the  con- 
, gelation : motion  will  certainly  hin- 
der the  parts  of  fluid  bodies  from 
acquiring  a regular  arrangement 
but  it  may  be  doubted  whether  it  ^ 
will  wholly  prevent  their  coalefcence, 
in  any  cafe  where  the  degree  of  heat  ■ 
is  lefs  than  what  would  keep  them 
fluid  if  they  were  quiefcent.  We  j 
have  frequent  inftances  in  chemiflry,  | 
of  faturated  folutions  of  falts  re-  | 
maining  perfedly  fluid  whilfl:  at  refl,  | 

and  I 
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and  of  forming  thick  coagulums 
upon  the  leaft  motion.  Melted  me- 
tals, glafs,  refins,  &c.  appear  to  con- 
tinue fluid  for  a longer  time,  after 
being  taken  from  the  fire,  by  hav- 
ing their  parts  moved,  than  if  they 
are  left' at  refii;  becaufe  the  fuper- 
ficies  which  is  expofed  to  the  air  is 
conftantly  changing,  and  the  whole 
mafs  becomes  uniformly  cold  and 
fixed  at  once,  as  foon  a«  it  has  parted 
w'ith  the  heat  neceffary  for  it’s  fufion. 
The  moft  rapid  rivers  would  proba- 
bly experience  a fimilar  change,  did 
the  cold  in  the  atmofphere  continue 
long  enough  to  be  communicated  to 
the  whole  body  of  the  water;  for' 
upon  taking  the  thermometer  out  of 
the  fnow,  which  laid  upon  the  bank 
of  the  river,  and  immerfing  it  into 
the  water,  it  fuddenly  rofe  26°,  and 
flood  at  32°,  or  higher;  fo  that  the 

N 2 
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air  was  very  confiderably  colder  than 
the  water:  nor  is  this  at  all  to  be 
wondered  at,  when  we  confider  that 
great  degrees  of  cold  may  be  fud- 
denly  produced  in  the  atmofphere 
by  caufes  which  do  not  immediately 
operate  upon  other  bodies.  Thus 
the  influx  of  colder  air  from  the 
northern  latitudes,  or  the  defeent  of 
that  which  always  remains  exceed- 
ingly cold  in  the  upper  parts  of  the 
atmofphere  in  the  fame  latitude, 
may  in  a few  hours  wholly  change 
the  air  of  a particular  diftrid  : or,  if 
from  any  particular  circumflance  the 
air  fliould  become  unufually  dry, 
and  confequently  difpofed  to  diflblve 
much  water,  a great  degree  of  cold 
might  be  almoft  inflantaneoufly  pro- 
duced; but  which  could  not  be  com- 
municated to  other  bodies,  in  a little 
time,  by  fo  rare  a fluid  as  the  air. 

During 
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During  the  forcmentioned  degree 
of  cold,  a thick  vapour  was  feen 
rifing  from  the  furface,  and  marking, 
as  it  were,  the  courfe  of  the  river.  If 
we  attribute  the  elevation  of  this 
vapour  to  the  attra6Hon  of  the  air, 
rather  than  to  the  comparative 
warmth  of  the  water  (for  water  juft 
beginning  to  freeze  is  obferved  not 
to  lofe  of  it’s  weight  by  evaporation 
in  vacuo),  the  great  cold  may  be 
thought  perhaps  to  have  proceeded 
from  the  folution  of  water  in  air 
which  was  then  carrying  on ; for  the 
earth  was  glutted  with  humidity,  and 
the  air  was  become  dry,  having  been 
freed  from  it’s  water  by  an  almofl:  in- 
celTant  precipitation  for  three  days, 
under  the  form  of  fnow  or  fleet.  It 
is  very  remarkable,  that  the  extreme 
cold  of  January  13,  1709,  came  on 
at  Paris  with  a gentle  fouth  wind, 
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and  was  diminifhed  when  the  wind 
changed  to  the  north ; this  is  ac- 
counted for  by  M.  de  la  Hirey  from 
the  wind’s  having  pafled  over  the 
mountains  of  Auvergne  to  the  fouth 
of  PariSy  then  covered  with  fnow ; 
and  by  Mr.  HoiTihergy  from  the  re- 
flux of  that  air,  which  had  been 
flowing  for  fome  time  from  the 
north.  I do  not  fee  from  what  phi- 
lofophical  principle  it  can  be  fup- 
pofed,  that  the  fame  air  in  it’s  regrefs 
from  a fouthern  latitude  fliould  be 
colder  than  in  it’s  progrefs  from  a 
northern  ; and  as  to  the  other  opi- 
nion, the  phaenomenon  of  the  cold’s 
increafing  upon  the  wind’s  changing 
from  north  to  fouth,  hath  been  taken 
notice  of  in  other  places,  where  there 
was  no  fnow  to  refer  it  to.  May  it 
not  deferve  to  be  confidered,  whether 
the  fudden  folution  of  large  quan- 
tities 
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titles  of  aqueous  vapours,  brought 
from  the  fouth  into  a dry  northern 
air,  be  not  a caufe  adequate  to  the 
effed:  produced?  The  folubility  of 
water  in  air  is  diftindly  mentioned 
by  T>  v.Halleyj  in  the  Philof.  Tranf. 
N°  192  ; and  in  the  fixth  Vol.  of 
the  French  Encyclopedie,  publifhed 
in  1756;  and  more  fully  and  inge- 
nioufly  treated  of  by  Dr.  Hamilton 
in  1765  : the  cold  attending  the  folu- 
tion  is  a phasnomcnon  fimilar  to  that 
attending  many  other  chemical  fo- 
lutions,  and  is  in  a lefs  degree  fen- 
libly  . felt  by  every  one  who  goes 
into  a room  newly  wafhed,  or  ftreet 
in  the  fummer-time  lately  watered. 

Upon  taking  the  thermometer  out 
of  the  river,  it’s  bulb  was  quickly 
covered  with  a thin  cruft  of  ice, 
w hich  defended  it  fo  much  from  the 
cold  fubfining  in  the  atmofphcre, 

N 4 that 
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that  it  did  not  fink  two  degrees  in 
' ten  minutes ; whereas,  when  it  was 
wiped  dry  after  immerfion  in  water, 
it  funk  above  20°  in  a lefs  fpacc  of 
time:  this  circumflance  fhews  that 
ice  doth  not  tranfmit  cold,  and  is 
explained  by  the  experiments  of  M. 
Richmanny  who  hath  eftablifhed  it  as 
a principle,  that  metallic  fubfiances 
are  far  more  quickly  affedled  in  their 
dimenfions  by  the  tranfitions  from 
heat  to  cold,  and  the  contrary,  than 
any  other  bodies  yet  known. 

Being  defirous  of  obferving  the 
effedt  of-this  extraordinary  degree  of 
cold  upon  various  faline  folutions, 
I haftened  to  my  elaboratory,  where 
1 happened  to  have  a great  many 
folutioms  of  fairs  corked  up  in  quart 
bottles ; the  bottles  were  not  all  full, 
but  the  folutions  were  perfedtly  fa- 

turated;  the  ilate  in  which  I found 

them 
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them  is  exprcflcd  in  the  following 
Table. 

* ■'  ' ' i ? N<r:  ' 

Frozen  wholly,  . .. 

Alum 

Cream  of  tartar 
Arfeiiic 

Corrof.  fublimate 

Borax 

Nitre 

Frozen  nearly. 

Green  vitriol 

Blue  vitriol 

Rochelle  fait 

Glauber’s  fait  genuine 

White  vitriol,  a few  glacial  fpicula 

Wholly  fluid. 

Sea  fait  ^ 

Sal  gemmae 
Sal  ammoniac 


Volatile 
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Volatile  alkaline  fait 
Fixed  alkali  per  deliq. 

Epfom  fairs  ~) 

Glauber's 

Thefe  experiments  agree  upon  the 
whole  very  well  with  thofe  of  Pro- 
Braunlus^  related  in  the  PelerJ- 
Jpurgh  Commentaries  for  1763  : for, 
though  his  faturated  folutions  of 
Epfom  falts,  and  of  fixed  alkali,  had 
begun  to  freeze  in  a lefs  degree  of 
cold,  yet  it  is  probable  that  his 
Epfom  fairs  might  have  been  dif- 
ferent from  thofe  manufadured  at 
Lymhgton,  and  the  folution  of  his 
fixed  alkali  not  fo  well  faturated  as 
that  which  is  made  per  deliquium. 

During  the  fame  froft,  I endea- 
voured to  find  out  ^e^  powers  by 
which  different  falts,  when  they  arc 
diffolved  in  water,  refift  congela- 
tion. 
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tion.  With  this  view' I diffolvcd 
equal  weights  of  faits,  equally  dry, 
in  equal  quantities  of  water,  and 
expofed  the  folutions,  when  they 
were  arrived  at  the  fame  degree  of 
heat,  in  veffels  of  equal  and  iimilar 
figures  to  the  fame  freezing  atmo- 
fphere  j and  accurately  marking  the 
times  in  which  they  began  to  freeze, 
I found  them  obferving  the  follow'- 
ing  order:  firft  alum,  then  Rochelle 
fait,  green  vitriol,  fugar  refined, 
white  vitriol, vitriolated  tartar,  Glau- 
ber’s fait,  mineral  fixed  alkali,  nitre, 
blue  vitriol,  volatile  alkali,  fal  am- 
moniac, laft  of  all  fea  fait.  Thcfe 
experiments  were  repeated  once  or 
twice  with  fome  attention;  yet  I 
w'ould  not  be  thought  to  propofe  the 
order  in  w'hich  I have  arranged  the 
fevcral  falts,  as  wholly  to  be  relied 
on,  , It  were  to  be  wiflied,  that  a 

fufficient 
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fumdent  number  of  experiments 
were  accurately  made  upon  this  fub- 
jed ; fome  general  truths  relative  to 
metallic  earths,  and  alkaline  neutral 
falts,  would  probably  be  obtained 
therefrom,  which,  however  unim- 
portant in  themfelves,  might  ferve, 
upon  fome  occafion  or  other,  as  con- 
neding  links,  to  extend  the  chain  of 
our  ideas.  By  this  cornparifon  of 
equal  quantities  of  different  falts  dif- 
folved  in  equal  quantities  of  water, 
wc  might  be  enabled  to  fpeak  with 
as  much  precilion,  concerning  the 
powers  by  which  they  refiff  congela- 
tion, as  we  do  concerning  thole  by 
which  they  relift  putrefadion.  I 
know'  not  whether  it  may  not  be 
thought  too  curious  a remark  toob- 
ferve,  that  the  ocean  is  impregnated 
with  that  fpecies  of  fait  which  refills 
congelation  with  the  greateff  power, 

and 
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and  in  fiich  a quantity  as  tends  not 
to  preferve  entire,  but  to  accelerate 
the  dilTolution  of  the  numberlefs 
animals  which  are  daily  dying  in  it. 
Beecher,  it  hath  been  afierted,  was 
acquainted  with  this  property  of  com- 
mon fait ; but  he  Teems  only  to  fpeak 
of  it  as  a far  Icfs  efficacious  anti- 
feptic  than  fugar;  at  leaft,  the  ho- 
nour of  afeertaining  the  proportion 
in  which  it  a61:s  as  a feptic  undoubt- 
edly belongs  to  Sir  yahn  Pringle ; 
for  Beecher,  in  his  Pbyfica  Subterra- 
nca,  lib.  I.  febi.  v.  cap.  i.  where  he 
is  fpeaking  of  this  matter,  fays, 
**  ^lod  nimius  falis  ufus  corpus  pu- 
trejeere  facial,  ficiit  modicus  a pu- 
**  tredine  pr<£fervatP 

To  a table  exhibiting  the  relative 
powers  of  neutral  falts  in  refifting 
congelation,  another  might  be  ufe- 
fully  added,  denoting  the  powers  of 

all 
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all  the  known  acids  and  alkalis 
when  diluted  to  a given  denlity  ; as 
alfo  of  vinous  fpirits,  from  highly 
rectified  fpirits  of  wine  to  water  im- 
pregnated w'itli  the  minuted  quan- 
tity of  fpirit.  Not  but  that  it  may 
be  conj'ed-ured  a prioriy  that  in  this 
lad  cafe  the  reddance  to  congelation 
would  be  diredlly  as  the  quantity  of 
fpirit  contained  in  given  quantities 
of  water.  I made  an  experiment  of 
this  kind  with  fea  fait;  in  equal 
quantities  of  water  were  didblved 
quantities  of  fea  fait,  increafing  in 
the  arithmetical  progredion,  o,  5, 
10, 15,  20,  &c. ; the  times  in  which 
the  folutions  began  to  freeze,  reck- 
oning from  the  time  in  w hich  dmple 
water  began,  incrcafed  accurately  in 
the  fame  progredion  : hence  it  may 
be  inferred,  that,  in  fait  of  the  fame 
kind,  the  reddance  to  congelation  is 


in 
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in  the  dire(Tt  fimple  proportion  of  the 
quantity  of  fait  diffolved  : this  con- 
clufion  cannot  be  extended  tofaks  of 
different  kinds,  fince  water  faturated 
with  fea  fait  is  more  difficultly  con- 
gealed than  when  faturated  with  va- 
rious other  falts,  which  it  diffolves 
in  greater  quantities. 
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E S S A Y - V. 

Account  of  an  Experiment  made  with 
a ^hermometeTi  whofe  Bulb  v:as 
painted  blacky  and  expojed  to  the 
direbi  Rays  of  the  Sun. 

During,  the  hot  weather, 
which  we  had  in  the  latter 
end  of  June  and  the  beginning  of 
July,  1772,  I made  an -experiment 
at  Cambridge y which  I then  thought 
no  more  of,  but  which  an  accident 
hath  brought  to  my  mind  again ; 
and  I now  venture  to  relate  an  ac- 
count of  it,  in  hopes  that  fome  phi- 
lofophical  friend  will  take  the  trouble 
ofprofecuting  it.  I expofed  the  bulb 
of  an  excellent  thermometer  to  the 
diredl  rays  of  the  fun,  when  the  fky 
was  perfedlly  free  from  clouds;  the 
VOL,  V,  O mercury 
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mercury  rofe  to  io8°  of  Fahrenheit's 
fcale,  and  continued  flationary.  A 
fancy  flruck  me,  to  give  the  bulb  a 
black  covering;  this  was  eafily  ef- 
febled  by  a camel’s  hair  pencil  and 
Indian  ink;  the  mercury  funk  a few  ' 
degrees  during  thd  application  of 
the  coating,  and  the  evaporation  of 
the  water  j,  but  prefently  after  rofe  to 
1 1 8°,  or  10°  in  confequence  of  the 
black  coat  with  which  I had  covered 
that  part  of  the  bulb  which  was  ex- 
pofed  to  the  fun.  If  the  bulbs  of 
feveral  correfponding  thermometers 
were  painted  of  different  colours, 
and  expofed  at  the  fame  time  to  the 
fun,  for  a given  period,  fome  conjec- 
tures, refpedling  the  difpofition  o 
the  feveral  primary  colours  for  re- 
ceiving and  retaining  heat,  might  be 
formed,  which  could  not  fail  of  be- 
ing, in  fome  degree,  interefling. 

TR.\CT 
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TRACT  VI. 

Plan  of  Chemical  LiBures^ 

INTRODUCTION. 

History  of  chemlftry,  and 
of  alchemy. 

Of  the  elements  of  chemiflry  com- 
monly received — Earth,  air,  fire, 
water. 

Conje»5lures  concerning  the  mu- 
tual convertibility  of  chemical  ele- 
ments. 

Of  the  folidity,  fluidity,  fixity, 
and  volatility  of  bodies  in  different 
degrees  of  heat. 

Conjectures  concerning  the  forma- 
tion and  nature  of  the  atmofphcre. 

o 2 Calcina- 
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Calcination,  fublimation,  evapo- 
ration, diftillation  -per  ajcenjimy  per 
retorta'/Ui  per  dejcenjumy  explained 
and  exemplified. 

Of  the  different  degrees  of  heat 
required  for  the  conducing  of  dif- 
ferent operations  : the  terms  venter 
equinuSy  balneum  marls  vel  maria y bal^ 
neiim  vaporiSy  capella  vacuay . hahieiun 
cinerumy  arena y limatura  ferriy  ex- 

The  heat  of  boiling  homogene- 
ous fluids  in  open  veffels,  fhewn  to 
be  incapable  of  increafe  from  an  in- 
creafe  of  fire. 

The  heat  of  boiling  homogeneous 
fluids  fhe\vn  to  be  greater  or  lefs, 
within  certain  limits,  in  proportion 
to  the  augmentation  or  diminution 
of  the  preffure  of  the  atmcfphcre,  or 
other  elaftic  fluid  upon  their  furface. 

A fluid  contained  in  a veffel  ex- 

pofed 
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pofed  to  the  adlicn  of  boiling  water 
for  any  length  of  time,  does  not  ac- 

I 

quire  the  heat  of  boiling  water  un- 
Icfs  it  come  to  an  immediate  contadl 
with  it. 

The  heat  of  boiling  oil  afcertained, 
and  the  ufe  of  a balneum  olei  il- 

4 

luftrated. 

The  hruclure  and  ufe  of  fimple, 
reverberatory,  melting,  cupelling  and 
other  furnaces  explained. 

The  nature  of  the  inflammable 
principle,  pabulum  igniSy  or  phlo- 
gifton,  inquired  into  from  the  phae- 
nomena  attending  the  combuhion  of 
vegetable  oil,  animal  far,  vinous 
fpirits,  charcoal,  and  metallic  fub- 
ftances. 

The  earth  obtained  from  the  com- 
buhion  of  the  phlogifton  of  metallic 
fubhanccs  converted  into  it's^  pri- 
mary metallic  appearance  by,  the 

o 3 addi-' 
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addition  of  phlogifton  ; excnnplified 
in  the  reducftion  of  the  flowers  of 
zinc  by  charcoal,  and  of  minium  by 
charcoal,  by  aiiimal  fat,  and  by  iron 
filings. — The  identity  of  phlogifton 
inferred  from  the  preceding  experi- 
ments. 

Definition,  and  general  divifion  of 
faline  fubftances  into  acid,  alkaline, 
and  neutral  falts. 

Acid  falts  diftinguiflied  commonly 
from  alkaline  and  neutral  falts  by 
their  tafte ; by  effervefeing  with  cal- 
careous earths  ; and  by  changing  the 
blue  colour  of  fyrup  of  violets,  and 
other  blue  vegetable  infufions,  into 
a red. 

Alkaline  falts  diftinguifhed  from 
neutral  falts  by  tafte;  by  effervefeing 
with  acids;  and  by  changing  the 
blue  colour  of  fyrup  of  violets  into 
a green. 
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A neutral  fait  made  from  a mix- 
ture of  an  acid  and  an  alkali. — The 
term  faturation  explained. 

The  vegetable  fixed  alkali  ex- 
tradled  from  the  afhes  of  charcoal  by 
folution  and  filtration  ; and  from  tar- 
tar by  combudion — Pearl-afii — Pot- 
afli — Salt  of  tartar. 

Salt  of  tartar  rendered  liquid  by 
expofure  to  the  air,  improperly  in 
that  date  called  oil  of  ’tartar  per 
deliquium. 

Quantity  of  water  attraded  from 
the  air  by  a given  quantity  of  fait  of 
tartar,  in  a given  time,  eftimated  by 
experiment. 

The  mineral  fixed  alkali  extracted 
from  the  afhes  of  the  plant  kali, 
jointed  glafs-wort,  marfli  famphire, 
or  falicornia  of  Linneeus^  and  from 
fca~tanglc,  &c.  by  folution  and  fil- 

o 4 tration. 
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tration,  and  it’s  difference  from  the 
vegetable  fixed  alkali  fhevvn. 

Volatile  and  fixed  alkalis  diftin- 
guifhed  from  each  other  by  the  fmell, 
and  by  the  different  colours  produced 
in  mixing  them  with  a folution  of 
corrofive  fubUmate. — Uncertainty  of 
this  criterion  remarked. 

OF  MINERALS. 

Of  ihe  Pyrites  and  green  Vitriol. 

Natural  hiftory  of  the  pyrites, 

Sulphureo  - ferrugineous  pyritae 

from  the  chalk-pits  of  Cherry -hint on 

analyfed  by  difiillation — Sulphur — 

• 

Ferrugineous  refiduum  : method  of 

affaying  any  particular  fpecies  of  the 

pyrites  for  fulphur. 

Analyfis  of  fulphur  by  combuf- 

tion — Phlogifton — Volatile  fulphurc- 

ous  acid  : method  of  obtaining  the 

acid 
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acid  of  fulphur  at  Baiterjea^  and  in 
other  places.* 

Iron-pyritasdefnlphurated  byroaft- 
ing. 

Green  vitriol  extracted  from  the 
defulphu rated  iron-pyritje  by  elixa- 
tion  and  crydallizacion  : method  of 

J 

alTaying  any  particular  fpecies  of  the 
pyrites  for  green  vitriol. 

Iron-filings,  fulphur,  and  water, 
kneaded  together:  Intumefcence — 
Incalefcence — Incenfion  of  the  mix- 
ture. 

Conje(fi:ures  concerning  the  origin 
of  fubterrancous  fires  and  volcanos 
lounded  upon  the  preceding  experi- 
ment. 

Green  vitriol  extradled  from  there- 
fiduum  of  the  preceding  experiment. 

Of  the  weathering,  or  fpontaneous 
dccompofition  and  fimultaneous  vi- 
' iriolization,  of  the  pyrites. 
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Various  fpocies  of  the  pyrites  ex- 
hibited in  a vitriolizing  ftate. 

Green  vitriol  extra(5ted  from  vi- 
triolized  pyritae. 

Account  of  the  principal  green 
vitriol  works  in  Great  Britain. 

Native  green  vitriol — German — 
Englijh. 

Method  of  purifying  green  vitriol 
from  copper, and  of  difcovering  whe- 
ther it  contains  copper. 

Green  vitriol  calcined  to  a white, 
yellow,  and  red  colour. 

Calcined  green  vitriol  analyfed  by 
■diftillation — vitriolic  acid — lerrugi- 
neous  reftdiiumi  or  colcothar. 

Of  the  vitriolic  Acid^  and  iBs  Comli- 

nation  with  iVater^  with  fixed, 

and  with  volatile  alkaline  Salts. 

The  vitriolic  acid  of  the  preced- 
ing procefs  concentrated,  or  redihed 

by 
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by  di^illarion  ; Weak  acid,  com- 
monly called  fpirit  of  vitriol — Rc- 
fiduum,  llrong  .acid,  improperly 
called  oil  of  vitriol. 

Degree  of  heat  arlfing  from  the 
mixture  of  oil  of  vitriol  and  water 
obferved  by  a thermometer : pro- 
portions producing  a maxhhum  of 
heat  afeertained  by  experinoent. 

Quantity  of  water  attrailed  from 
the  air  by  a given  quantity  of  oil  of 
vitriol,  in  a given  time,  efli mated 
by  experiment:  ufe  of  oil  of  vitriol 
as  an  hygrometer. 

Specific  gravity  of  oil  of  vitriol 
determined. 

Equal  bulks  of  oil  of  vifriol  and 
water  mixed  together:  fpecific  gra- 
vity of  the  mixture  not  equal  to  the 
mean  fpecific  gravity  of  the  two 
fluids. 

Dr.  Hook's  experiment  concern- 

iug 
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ing  the  penetration  of  diraenfions  in 
the  mixture  of  oil  of  vitriol  and  wa- 
ter, con  fid  ered. 

Vitriolic  acid  not  abforbed  into 
the  pores  of  water,  as  Mujfchenhroek 
and  others  have  fuppofed. 

Acid  of  vitriol  combined  with  the 
fixed  alkaline  fait  of  tartar — Tarla- 
rus  vitriolatus  after  "Tachenius's 

manner— General  properties  of  vi- 
triolated  tartar. 

Sir  IJaac  Newtons  theory*  con- 
cerning chemical  attraction  fiated 
and  explained^ — Geoffrey's^  GeUeri'Sj 
and  other  tables  of  affinity  ex- 

Acid  of  vitriol  combined  with 
the  fixed  alkaline  fait  of  kelp — 
Glauber  s fal  w/r^^/7A— General  pro- 
perties of  Glauber’s  fait. 

Acid  of  vitriol  combined  with 

V 

volatile  alkali— d'tf/  aminoniacus  Je- 
er ct  us 
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arlHS  Glauheri ; general  properties 
0 

of  this  fair. 

Of  the  Comhinaiio7i  of  the  vitriolic 
Acid  with  Earths. 

Acid  of  vitriol  combined  with 
earth  of  fal  catharticus  amariis — 
Hihory  of  Epfom  fairs. 

Acid  of  vitriol  combined  with  ar- 
sillaceous  earths — Alum. 

Natural  hiftory  of  aluminous  ores. 
Schifliis  aliiminofiis  crude,  and  cal- 
cined, from  Yorkfhire  and  Lanca- 
fnire. 

Account  of  the  principal  alum 
works  in  England. 

Method  of  affaying  aluminous 
mineral. 

Alum  calcined — Alumen  uflum. 
Alumen  uflum  diffolvcd  in  water 
and  cryflallized, 

Analvfis 
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Analyfis  of  alum  by  diftillation — 
Vitriolic  acid— Refiduum. 

Analyfis  of  alum  by  precipitation 
with  fixed  alkaline  fait  of  tartar— 
Vitriolated  tartar — Earth  of  alum. 

Account  of  the  experiments  of 
Marggraf  and  Macquer  upon  the 
earth  of  alum. 

Nature  of  argillaceous  earths— 
Conjectures  concerning  the  identity 
of  argillaceous  and  vitrifiable  earths. 

Acid  of  vitriol  combined  with 
vitrifiable  earth. 

Acid  of  vitriol  combined  with 
calcareous  earth. 

Natural  hiftory  of  plafier-fione, 
alabafter,  gypfum,  felenites. 

Specimens  of  plafier-fione  from 
Montmartre  near  Paris^  from  Corn^ 
zvallt  Derbyjhire,  IVefimorelandy  &c. 

Specimens  of  rhomboidal  felenites 
from  Shotover  Hill  in  OxfordJJoire^  of 

ftriated 
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flriated  gypfum  from  Derby pjire\  of 
gypfinn  phofphorefcens  from  Bononiat 
&c. 

Gypfcous  earth  analyfcd  by  boiU 
ingit  with  fait  of  tartar. — Vitriolated 
tartar  and  calcareous  earth  obtained 
therefrom. 

Hiftory  of  the  difeovery  of  the 
Bononian  pbofphorus  — Experiments- 
therewith. 

Artificial  Bononian  phofphorus 
made  from  calcined  oyfter  fnells  and 
ilowers  of  fulphur  after  Mr.  Canion's 
method— .Account  of  his  experiments 
therewith. 


Of  the  Combination  of  the  vitriolic  Acid 
with  Phlogijiciiy  Spirits  of  Wine^ 
and  Oils. 

Acid  of  vitriol  combined  with 
phlogifton — Sulpliur. 
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Natural  hidory  of  fulphur. 

Sulphur  72ativum,  pelluaduvi  ff? 
opacunii  from  Solfaiaranz"XX  ISaples, 

Sufphurnativiim pulvemUntum  aqiiis 
eflorefcens,  from  the  baths  of  Aix-ia- 
Chapelle. 

Account  of  the  different  methods 
of  preparing  crude  fulphur  in  G^r- 
manyy  Saxonyy  &c. 

Sulphur  purified  by  fublimation 
— Flowers  of  fulphur — Sulphur  flag. 

Sulphur  cryftallized. 

Spirit  of  fulphur  per  campanam — 
Various  ways  of  obtaining  it. 

Acid  of  vitriol  changed  into  a vo- 
latile fulphureous  acid,  by  the  addi- 
tion of  phlogifton  in  a ftate  of  difli- 
pation. 

Volatile  fulphureous  acid  com- 
bined with  the  fixed  alkaline  fait  of 
tartar— fulphureous  fait. 

Sulphureous  fait  of  Slahl  changed 

into 
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into  vitriolated  tartar  by  limple  ex- 
pofure  to  the  air,  or  by  the  addition 
of  oil  of  vitriol. 

Sulphur  united  with  fixed  alkaline 
fait  by  fufion — Hepar  fiilphuris. 

Hepar  fulphuris  changed  into  vi- 
triolated tartar  by  the  difiipation  of 
thephlogifton — Analyfis  of  fulphur. 

Vitriolated  tartar  changed  into 
hepar  fulphuris  by  the  addition  of 
phlogifion — Synthefis  of  fulphur.  y 

The  proportion  of  the  confiituent 
parts  of  fulphur  deduced  from  the 
two  preceding  experiments  of  Stahl. 

Hepar  fulphuris  digefiied  in  rec- 
tified fpirits  of  wine — 7'in^ura  fuU 
phiiris. 

Sulphur  rendered  foluble  in  water, 
by  boiling  it  with  fixed  alkaline  //.v- 
ivtUy  or  with  lime-water. 

Sulphur  precipitated  from  tlic 
preceding  folutions  by  weak  fpirits 
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of  vitriol — Lac  Julphuris — Sulphur 

prcecipitatum. 

Sulphur  united  with  volatile  al- 
kaline fpirits  by  diftilling  it  with  fal 
ammoniac  and  lime — ‘Tin^ura  fuU 
phuris  volatilis. 

Adion  of  water  and  acids  upon 
fulphur  examined. 

Remarks  upon  M.  Le  Comte  de 
Lauragais'  Method  of  uniting  Sul- 
phur with  Spirits  of  Wine. 

Sulphur  dilTolved  in  oil  of  tur- 
pentine— Baljamum Julphuris  ierehin- 
thinatum. 

I 

Sulphur  diflblvcd  in  oil  of  olives — 
Baljamum  Julphuris  JimpleK, 

Hiftory  of  the  difcovery  of  Hom-‘ 
lerjs  pyrophorus. 

Various  pyrophori  made  from 
alum,  Glauber’s  fait,  &c.  calcined 
in  conjundlion  with  matters  con- 
taining phlogifton. 
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Oil  of  vitriol  mixed  with  redlified 
fpirits  of  wine — Pheenomena  attend- 
ing the  commixtion — The  mixture  V 
diflilled — ^Dther  of  Frobenius — Sul- 
phureous acid — Oil  of  fpirits  of  wine 
— Artificial  refin — Sulphur — Caput 
mortuum. 

Specific  gravity  of  aether  deter- 
mined. 

Cold  produced  by  the  evaporation 
of  aether — Of  fpirits  of  wine — Of 
alkaline  falts,  &c. 

Application  of  this  principle  of 
producing  cold  by  evaporation,  -to 
the  cooling  of  liquors,  &c.  in  hot 
climates. 

Phaenomena  attending  the  com- 
buftion  of  aether. 

Mifcibility  of  aether  with  water, 
in  certain  proportions,  proved. 

The  charadleri flics  of  aether,  as 
p 2 dif- 
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diftinguiftied  from  fpirits  of  wine, 
and  from  effenrial  oils. 

t 

Oil  of  vitriol  mixed  with  oil  of 
turpentine — Artificial  refin  refulting 
therefrom : Proportions  of  the  in- 
gredients^ which,  cateris  parib'us\' 
produce  the  moft  folid  refin. 

The  preceding  artificial  refin  dif- 
tilled — Sulphureous  acid — Oil—Sul- 
phur — Caput  mortuum. 

\ 

Of  Nitre, 

Account  of  the  different  methods 
of  making  nitre  in  the  Eaft-Indies; 
and  in  Europe.  ' 

Of  the  medium  quantity  of  nitre 
annually^  imported  into  Great  Bri- 
tain from  the  Eaft-Indies,  and  ex- 
ported to  various  parts  of  Europe. 

Crude  nitre  extracted  from  nitrous 
earths. 


Crude 
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Crude  Eaft-India  nitre  purified 
from  fea  fait,  and  calcareous  earth. 

• Nitre -from  America.  •. 

Account  of  the  attempts  to  make 
nitre  in  England. 

Analyfis  of  the  mother  water  of 
nitre. 

Hiftory  of  the  medicinal  applica- 
tion of  magnefia  alba. 

Nitre  analyzed  by  diftilling  it 
with  calcined  vitriol— Acid  of  nitre 
or  aquafortis — Refiduum: 

Rcfiduum  of  the  preceding  pro- 
cefs  analyzed — Vitriolated  tartar — 
Ferrugineous  earth. 

Acid  of  nitre  procured  by*  diftil- 
ling nitre  with  fand,  clay,  alum,  &c. 

Fuming  acid  of  nitre  procured 
by  diftilling  nitre  with  oil  of  vitriol 
—Rcfiduum  examined. 

Fuming  acid  of  nitre  purified  by 
p 3 dif- 
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diftilling  it  with  nitre.  Tefl  of  the 
purity  of  acid  of  nitre. 

Fuming  acid  of  nitre  mixed  with 
water — Change  of  colour  obferved 
— Degree  of  heat  afcertained. 

Fuming  acid  of  nitre  mixed  with 
fnow,  and  with  powdered  ice — De- 
gree of  cold  afcertained. 

Fuming  acid  of  nitre  mixed  with 
the  cryftals  of  kelp— Degree'of  heat 
obferved. 

Diluted  acid  of  nitre  mixed  with 
cryftals  of  kelp — Degree  of  cold  ob- 
ferved. 

Fuming  acid  of  nitre  fimple,  and 
combined  with  oil  of  vitriol  mixed 
with  various  oils — Inflammation  pro- 
duced thereby — Refidua. 

Enumeration  of  the  various  oils 
which  have  been  obferved  to  take 
fire,  to  effervefee  without  taking 
fire^  and  which  neither  eftervefee  or 
. take 
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take  fire,  when  mixed  with  the  fum- 
ing acid  of  nitre. 

Acid  of  nitre  dulcified  with  rec- 
tified fpirits  of  wine,  by  diftillation 
and  digelHon. 

Nitrous  sether  made  by  fponta- 
neous  dihillationj  and  by  digeftion. 

Nitre  alkalized  by  fufion. 

Nitre  alkalized  by  charcoal— C/y^ 
fus  of  nitre. 

Volatile  alkali  in  a concrete  form 
feparated  from  the  clyjfus  of  nitre. 

Nitre  detonated  with  ttrtar  in 
various  proportions— White  flux — 
Black  flux. 

Nitre  deflagrated  with  fulphur — 
Sal  polychrejlus — Sal  prunellce. 

Puhis  fulminans  made  from  nitre, 
fait  of  tartar  and  fulphur — Explofion 
of pulvis  fulminans. 

Hiflory  of  the  invention  of  gun- 
powder. 


1*4 


Gun- 
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Gunpowder  made  from  nitre,  ful- 
phur,  and  charcoal — Account  of  the 
different  proportions  of  the  ingre- 
dients ufed  in  different  countries, 
and  in  different  works  in  England 
— Beft  proportions  afeertained. 

Method  of  extradfing  nitre  from 
damaged  gunpowder  at  Woolwich, 
&c. 

Gunpowder  decompofed- -The 

three  conftituent  parts  exhibited  fe- 
parate — Method  of  detedting  frauds 
iifec}  in  ihe  compofition  of  gunpow'- 
der  explained^ 

Acid  of  nitre  combined  with  cal- 
careous earth — Calcareous  nitre — 
Phofphorus  Balduini, 

Acid  of  nitre  combined  with  ar- 
gillaceous earth — Aluminous  nitre. 

Acid  of  nitre  combined  with  the 
vegetable  fixed  alkali—Regenerated 
nitre* 

» 


Acid 
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Acid  of  nitre  combined  with  the 
mineral  fixed  alkali — Quadrangular/^ 
or  cubic  nitre. 

Acid  of  nitre  combined  with  vo- 
latile alkali — Nitrous  fal  ammoniac. 

Of  the  ufe  of  nitre  in  agricul- 
ture. 

The  ufe  of  fnow  in  fertilizing  the 
ground,  (hewn  not  to  depend  upon 

the  nitre  it  is  generally  fuppofed  to 

\ 

contain. 


Of  Sea  Salt, 

Natural  ‘hiftory  of  Tea  fait — Sal 
tnarims,  fontanuSy  foffilis, 

Hiflory  of  the  difeovery  of  foflil 
fait  in  England. 

Account  of  the  method  of  prepar- 
ing fca  fait  in  different  parts^  of  the 
world. 

Of  the  different  antifeptic  powers 
0 of 
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of  fea  fait,  according  to  the  different 
proceffes  by  which  it  is  prepared. 

Of  the  bittern  of  fea  fair. 

Of  the  method  by  which  Epfom 
falts,  common  Glauber’s  falts,  and 
magnefia,  are  extradled  from  the 
bittern  of  fea  fait  at  Lymington, 
and  other  places. 

Method  of  difHnguifhing  the  ge- 
nuine fai  mirabilis  Glauber/  from 
the  counterfeit  of  the  fliops. 

Analyfis  of  fea  water,  attempted. 

Comte  Marfigli’s  artificial  fea  w^a- 
ter. 

M.  de  Franchevillt’^  opinion,  con- 
cerning the  faltnefs  of  the  fea,  exa- 
mined, 

Mr.  Boyle's,  opinion,  concerning 
the  uniform  faltnefs  of  the  fea  at 
different  depths,  examined. 

Account  of  various  attempts  to 
edulcorate  fea  water. 


Of 
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Of  Mr.  late  attempt. 

Of  the  tefls  of  the  purity  of  dif- 
tilled  fea  water. 

Of  the  phofphoric  quality  of  fea 
water  in  different  placesj  and  at 
particular  times  in  the  fame  place. 

Mr.  Canton'?,  experiments  con- 
cerning the  caufe  of  the  lumunouf- 
nefs  of  fea  w'ater. 

Account  of  other  opinions  con- 
cerning the  fame  fubjedl. 

Sea  fait  diffolved  and  cryffallized. 

Decrepitation  and  fufion  of  fea 
fait. 

Sea  fait  analyzed  by  diftilling  it 
with  acid  of  vitriol  after  Glauber’s 
manner — Fuming  fpirit  of  fait — 
Refiduum. 

The  refiduum  of  the  preceding 
procefs  analyzed,  and  the  fixed  alka- 
line balls  of  fea  fait  obtained  there- 
from after  Marggraf’s  method. 

* Glauber'^ 
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Glauhefs  fuming  fpirit  of  fait  pu- 
rified by  diftilling  it  with  fca  fait. 

Sea  fait  diftilled  with  vitriol,  clay, 
&c. — Acid  of  fea  falt—Refidua. 

Acid  of  fea  fait  feparated  from  it’s 
alkaline  bafis  by  acid  of  nitre. 

Acid  of  fea  fait  combined  with 
calcareous  earth — Phofphorus  Horn- 
hergi. 

Acid  of  fea  fait  combined  with 
argillaceous  earth — Muriatic  alum.- 

Acid  of  fea  fait  combined  with 
earth  of fal  catharticus  amarus. 

Acid  of  fea  fait  combined  with 
fixed  alkali  of  tartar — Sal  febrifugus 
Sylvii. 

Acid  of  fca  fait  combined  with 
alkali  of  kelp — Sea  fait  regenerated. 

. Acid  of  fea  fait  combined  with 
volatile  alkali-^Artificial  fal  ammo- 


niac. 


Acid 
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Acid  of  fea  fait  dulcified  by  difiil- 
lation  of  fpirits  of  wine. 

Marine  aether  made  after  the  Mar- 
quis de  Courtanvaux'%  manner. 

Aqua  regia  made  by  mixing  toge- 
ther acid  of  fea  fait  and  acid  of  nitre. 

1 

Aqua  regia  made  by  dilTolving  fea 
fait  or  fal  ammoniac  in  acid  of  nitre 
— It’s  difference  from  the  preceding 
aqua  regia,  remarked. 

Of  fea  fait  as  a condiment,  and  as 
' a manure. 

Of  Sal  Ammoniac. 

Natural  hiflory  of  fal  ammoniac. 

Method  of  making  fal  ammoniac 

in  Egypt. 

Method  of  making  fal  ammoniac 
in  Europe. 

Sal  ammoniacus glebojus  from  Solfa- 
terra. 

Sal 
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Sal  ammoniac  purified  by  fubli- 
mation. 

Sal  ammoniac  purified  by  cryftal- 
lization. 

Sal  ammoniac  diflblved  in  fpirits 
of  wine, 

Sal  ammoniac  deflagrated  with 
nitre. 

Sal  ammoniac  analyfed  by  diftil- 
ling  it  with  the  acid  of  vitriol,  and 
of  nitre — Marine  acid — Refidua. 

Sal  ammoniac  analyfed  by  diftil- 
ling  it  with  fixed  alkali — Volatile 
alkali — Rcfiduum. 

The  volatile  alkaline  fpirit  of  fal 
ammoniac  procured  by  diflilling  it 
with  quicklime— Cauftic  fpirit  of 
fal  ammoniac. 

The  refiduum  of  the  proccfs  exa- 
mined— Oleum  calcis. 

Volatile  alkaline  fait  fpirit  pro- 
cured 
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cured  by  diftilling  fal  ammoniac 
with  chalk — Mild  fpirit.  v' 

Cauftic  fpirit  of  fal  ammoniac 
mixed  with  acids,  with  fpirits  of 
wine,  lime-water,  calcareous  nitre, 
&c.  ' 

Mild  fpirit  of  fal  ammoniac  mixed 
with  acids,  w'ith  fpirits  of  wine,  lime- 
water,  calcareous  nitre,  &c. 

Eaii  de  luce  made. 

Degree  of  cold,  produced  during 
the  folution  of  fal  ammoniac  in  wea- 
rer, obferved  by  a thermometer. 

Equal  quantities  of  water  of  dif- 
ferent temperatures  faturated  with 
fal  ammoniac,  and  the  degrees  of 
cold  feverally  produced  during  the 
faturationremarked. 

Of  the  greateft  pofliblc  degree  of 
cold  which  can  be  produced  in  w^atcr 
by  the  folution  of  fal  ammoniac. 


Of 
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Of  the  ufe  of  fal  ammoniac  in  va- 
rious  arts. 


, Of  Borax, 

Natural  hiftory  of  tincaJy  or  crude 
borax. 

Borax  vitrified. 

Glafs  of  borax  diffolved  in  water, 
and  cryftallized.  . 

Sal  fedativus  Hombergi  feparated 
from  borax  by  the  acids  of  vitriol, 
nitre,  fea  fait,  and  vinegar,  and  pro- 
cured by  fublimation  and  cryftalliza- 
tion. 

The  refidua  examined,  and  the 
mineral  fixed  alkali  feparated  there- 
from. 

Borax  regenerated  by  combining 
together  fal  fedativc  and  mineral 
alkali. 

Sal  fedativc  diflblvcd  in  fidnts  of 

wine. 
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wine,  the  green  colour  of  the  flame 
obferved. 

Of  copper  fuppofed  to  be  con- 
tained in  borax. 

Account  of  the  attempts  to  make 
artificial  borax  in  England. 

Of  the  mechanic  ufes  of  borax. 

I 

0/ Miner alEarthSy  crude  and  calcined. 

Diftillation  of  flliceous,  calcare- 
ous, argillaceous,  and  gypfeous 
earths. 

Account  of  the  experiments  lately 
made  at  Paris,  by  M.  Darcet,  and 
others,  concerning  the  infuflbility 
and  volatility  of  diamonds  in  a great 
degree  of  heat. 

Vitrification  of  a mixture  of  earths, 
feparately  unvitrifiablc  in  a given  de- 
gree of  heat. 

Glafs  made  from  a mixture  of  al- 
kaline falts  and  powdered  flints. 

VOL.  V.  Q Hiftory 
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Hiftory  of  the  invention  of  glafs^ 

Of  the  method  of  making  and  po- 
J-ifliing  plate  giafs  in  France,  &c. 

Siliceous  earths  rendered  foluble 
in  water  by  means  of  alkalis — L/- 
quor  fiHcum. 

Of  European  and  Afiatic  porce- 
lain, and  their  fpecific  difference. 

Account  of  the  methods  of  mak- 
ing the  white  and  yellow  Stafford- 
fliire  ware. 

Calcareous  earths  converted  into 
Hm-e  by  calcination. 

Calcareous,  earths  converted  into 
Hme  by  folution  and  precipitation. 

Lime  converted  into  calcareous 
earths 

Dr.  Black*'^  theory  of  lime  ex- 

The  quantity  of  fixed  air  con- 
tained in  alkalis,  and  calcareous 
earths,  and  feparable  by  folution, 

ehimated 
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cftimated  by  the  Honourable  Hen. 
Cavendijh. 

The  lofs  of  weight  fuftained  by 
calcareous  earths  during  calcination 
eftimated  by  experiment,  and  fhewn 
to  correfpond  with  the  quantity  of 
fixed  air,  feparated  therefrom  by 
folution. 

Of  the  folubility  of  lime  in  water. 

Of  the  pellicle  of  lime-water,  and 
of  the  excefs  of  it’s  weight  above  the 
weight  of  the  lime  diflTolved. 

Is  the  fmallefi  quantity  of  lime 
wholly  foluble  in  the  largeft  quan- 
tity of  water,  without  undergoing  a 
frclh  calcination  ? 

Of  marie. 

Of  the  ufe  of  lime,  marie,  &c,  in 
agriculture. 


Of  Arfenic. 

Natural  hiftory  of  white  pyrites, 
Q 2 orpiment. 
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orpiment,  realgar,  cobalt  ores,  and 
other  mineral  fubflances  affording 
arfenic. 

Method  of  procuring  arfenic  in 
Saxony,  called  from  it’s  powdery  ap- 
pearance,//2r/;?^  arfenicalis. 

Farina  arfenicalis  purified,  and 
changed  into  white  cryftalline  arfe- 
nic, by  being  mixed  w'ith  pot-afh 
and  fublimed. 

Farina  arfenicalis  mixed  with  the 
fulphur  of  fulphureous  pyrites,  and 
changed  into  yellow  or  red  cryftal- 
line arfenic  by  fublimation. 

Arfenic  diffolved  in  oil  of  olives, 
in  oil  of  turpentine,  in  a folution  of 
fixed  alkali,  in  reeftified  fpirits  of 
wane,  in  aqua  fortis,  in  acid  of  fea 
fait,  in  aqua  regia,  in  oil  of  vitriol,  in 
vinegar,  and  in  water. 

Arfenic  and  nitre  diftilled  toge- 
ther--Acid  of  nitre— Refiduum. 

Macquer^ 
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Macquers,  neutral  arfcnical  fait 
extracted  from  the  refiduum. 

Nitre  and  arfenic  fufed  together 
in  open  velfels — Fume — Refiduum 
called  nitre  fixed  by  arfenic. 

Arfenic  combined  wiihphlogifton, 
and  fublimed  into  a metallic  ap- 
pearance, commonly  called  regulus 
of  arfenic. 


OF  METALLIC  SUBSTANCES  IN 
GENERAL. 

Of  Mercury  in  a fluid  State. 

Natural  hifiory  of  mercury  and 
of  cinnabar. 

Mercury  extracted  from  earths  or 
{tones  with  which  it  is  mixed,  by 
fimple  lotion,  and  by  diftillation 
without  addition. 

Mercury  cxtradled  from  minerals, 
0^3  in 
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in  which  it  is  mineralized,  by  diftil- 
lation  with  addition. 

Method  of  alTaying  mercurial  mi- 
nerals, and  of  difcovering  whether 
any  particular  mineral  contains  mer- 
cury. 

Methods  of  purifying  mercury. 

Mercury  changed  into  a black 
powder  by  long  continued  tritura- 
tion. 

Mercury  changed  into  a red  pow- 
der by  calcination — Mercurius  cal- 
cinatiis — Mercurius  pracipitatus  per 

Mercury  boiled  with  .water. 

Mercury  revivified,  from  the  pow- 
ders obtained  by  trituration,  and 
calcination,  by  limple  diftillation. 

Account  of  Boerhaave's  experi- 
ments relative  to  the  unchangeable- 
nefs  of  mercury,  by  the  procefTes  of 
digeftion  and  diftillation. 


Accoun 
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Account  of  ProfefTor  Braunius's 
experiments,  relative  to  the  conver- 
fion  of  mercury  into  a folid  malle- 
able metal,  at  Peterjburgh^  by  an  ar- 
tificial cold  refultin’g  from  the  folu- 
tion  of  fnow  in  the  fuming  fpirit  of 
nitre. 

Of  the  degree  of  heat  of  boiling 
mercury,  and  of  the  limits  within, 
which  mercury  may  be  nfed  as  a 
thermometer. 

Mercury  triturated  with  turpen- 
tine, with  lard,  with  fugar,  &c.— < 
Mercurial  plaflers,  ointments,  pills. 

Mercury  diflolved  in  acid  of  nitre 
— The  folution  diluted  with  diftilled 
water,  aqua  mercurialis. 

The  folution  of  mercury  in  acid 
of  nitre  cryftallized. 

The  fame  infpiffated — Calx  nier^ 
cur  a, 

Xhe  infpifTated  mafs,  or  cryflal- 

(L.4  lized 
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lized  fait,  calcined  to  a red  colour — 
Mercurius  pnecipitaius  ruber. 

Mercurius  praecipitatus  ruber  dul- 
cified by  fpirit  of  wine — Mercurius 
corallitnis — A rcanum  coralltnum. 

Mercury  precipitated  from  it’s  fo- 
lution  in  acid  of  nitre  by  copper. 

Mercury  • corroded  into  a faline 
mafs  by  oil  of  vitriol. 

The  preceding  faline  mafs  partly 
difiblved,  principally  changed  into 
an  infipid,  indilToluble,  yellow  pow- 
der, by  frequent  ablution  in  warm 
water — Mercurius  emettcus  flavus — 
Mercurii  pracipitatum  flavum — Utir^ 
pethum  miner  ale. 

Mercury  precipitated  from  the 
wafiiings  of  turpeth  mineral,  by  al- 
kaK^. 

Wafhings  of  turpeth  mineral  in- 
fpiffated,  and  deliquiated— O/d’//;// 
mercurii. 

Mercury 
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Mercury  united  by  fublimation 
with  the  acid  of  Tea  fait ; corrolive 
fublimate  made  from  a mixture  of, 
unwaihed  turpeth  mineral  and  fea 
fait. 

Corrofive  fublimate  made  from 
cryflals  of  mercury  in  the  nitrous 
acid  and  fea  fait. 

Corrofive  fublimate  made  from 
crude  mercury,  nitre,  calcined  vi- 
triol, and  fea  fait. 

Corrofive  fublimate  rendered  mild 
and  infipid,  by  trituration  with  a fuf- 
ficient  quantity  of  crude  mercury 
and  fubfequent  fublim.ations — Mer- 
curitis  dulcts Juhlimatus — Calomelas — 
Aquila  alba — Panacea  niercurialis — 
Draco  fniligatnSj  &c. 

Specific  gravities  of  corrofive  fub- 
limate and  calomel,  determined. 

Corrofive  fublimate  difibivcd  in 
water,  and  cryfiallizcd. 


Corrofive 
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Corrofive  fublimate  diffolved  in 
fpirits  of  wine. 

Mercury  precipitated  from  a fo- 
lution  of  corrofive  fublimate  in  wa- 
ter by  fLxed  alk^hs—Mercurius  pra- 
cipitaius  fujcusy  by  volatile  alkali— 
Mercurius  pnecipitatus  dulcisy  by  lime 
water — Aqua  phagedenii  a. 

Mercury  precipitated  from  it’s 
folution  in  acid  of  nitre  by  the  acid 
of  fea  fait,  or  by  any  neutral  fait 
containing  the  acid  of  fea  fait— 
Mercurius  pracipitaim  albiis. 

Mercury  precipitated  from  it’s  fo- 
lution in  acid  of  nitre  by  the  acid  of 
vitriol,  or  any  neutral  fait  containing 
the  acid  of  vitriol— Turpeth  mi- 
neral- 

Mercury  diflblvcd  in  the  vegetable 
acids,  native,  and  fermented,  and  in 
fixed,  and  volatile  alkalis,  after 
Marggraf's  method. 
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Account  of  M.  le  Comie  de  Ja 
Garayevs  tindure  of  mercury  in  fpi- 
rits  ot  wine. 

Mercury  united  with  fulphur  by 
trituration,  and  by  fufion — ALthiops 
mineral, 

A mixture  of  fulphur  and  mercury 
fublimed— Faditious  cinnabar. 

FatUtious  cinnabar  levigated — 
Vermillion, 

Method  of  difeovering  whether 
Vermillion  be  adulterated  with  red 
lead. 

Mercury  revivified  by  difiilling 
cinnabar  with  iron-filings. 

Mercury  united  with  volatile  tinc- 
ture of  fulphur,  and  with  hepar  ful- 
phuris. 

OF  SEMTMETALS. 

Of  Antimony  y and  Regulusof  Antimony, 

Natural  hiftory  of  antimbny,  and 
other  ores  of  regtdus  of  antimony. 

Crude 
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Crude  antimony  feparated  from 
earthy  and  ftony  impurities  by  eli- 
quation/or  diftillation  per  defeenfum 
— Morjuli  rejiaurantes  Kimckelii. 

Crude  antimony  digefled  with 
aqua  regia,  folution  of  the  metallic, 
and  feparation  of  the  fulphureous 
part  effe<flcd  thereby. 

Crude  antimony  calcined  to  an 
afli-coloured  calx. 

Calcined  antimony  vitrified. 

Glafs  of  antimony  digefted  with 
aqua  regia,  fulphur  fometimes  fe- 
parated thereby — Differences  ob- 
fervable  in  the  fufibility,  colour, 
pellucidity,  and  folubility,  of  glafs 
of  antimony  in  wines,  and  other  men- 
ilruums,  according  to  the  different 
degrees  of  calcination  ufed  in  pre- 
paring it. 

Rcguliis  of  antimony  prepared,  by 
fufing  the  calx,  or  glafs  of  antimony 

with 
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with  charcoal,  foap,  or  ether  phio-  • 
giltic  matters. 

Regtilus  of  antimony  prepared,  by 
fufing  crude  antimony  with  iron,  ^ 
with  lead,  with  copper,  &.c. 

Regulus  of  antimony  prepared,  by 
fufing  crude  antimony  with  tartar 
and  nitre. 

Chief  mechanic  ufes  of  regulus  of 
antimony  noticed. 

Regulus  of  antimony  volatilized 
by  a ftrong  fire — Flowers  of  regulus 
of  antimony. 

Method  of  reducing  flowers  of  re- 
gulus of  antimony. 

Adion  of  acids  upon  regulus  of 
antimony,  examined. 

Regulus  of  antimony  combined 
with  the  marine  acid  by  diflilling 
antimony  and  corrofive  fublimarc 
together — Caujlicum  aniimonialcj  or 
butter  of  antimony. 


Regulus 
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Regulus  of  antimony  precipitated 
from  the  marine  acid,  by  diluting 
butter  of  antimony  with  water — Pul- 
vis  aJ^aroth — Mercurius  vita. 

Regulus  of  antimony  precipitated 
from  the  water  ufed  in  the  preceding 
procefs,  commonly  called  fpiritus 
vitriol i philofophicuSy  by  an  alkali. 

Bezoard  mineral  prepared,  by  re- 
peated abhractions  of  the  acid  of 
nitre  from  butter  of  antimony— 
Spiritus  bezoardicus. 

Antimony  and  nitre  mixed  toge- 
ther in  the  proportion  of  2 to  i,  and 
deflagrated— aniimonii  mitior. 

Antimony  and  nitre  mixed  toge- 
ther in  equal  parts,  and  deflagrated 
..-Crocus  aniimonii— Hepar  aniimonii, 
edulcorated— CroewJ  metallorunu 

Antimony  and  nitre  mixed  toge- 
ther in  the  proportion  of  i to  2,  de- 
flaf’rated  and  edulcorated  pmcittuni 
mite  aniimonii. 


Antimony 
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Antimony  and  nitre  mixed  toge- 
ther in  the  proportion  of  i to  3,  defla- 
grated and  edulcorated— aniimo-^ 
nil — Antimotiium  diaphoreticiim  duke. 

Different  chemical  properties  of 
the  preceding, and  other  fimilarcom- 
binations  of  nitre  and  antimony,  ex- 
plained ; general  account  of  their 
medical  powers  deduced  therefrom, 
Wafhings  of  diaphoretic  antimony 

confidered Maieria  pcrlnta^  or 

Boerhaave' s fulphut Jixatim  ftibii  pre- 
cipitated therefrom. 

Regulus  of  antimony  reduced  to 
calx,  flmilar  to  diaphoretic  arui- 
mony,  by  deflagration  with  nitre, 
called  cenijfe  of  antimony. 

Antimony  combined  with  fixed 
alkali  by  boiling  them  together — 
Kermes  mineral  fpontaneoully  pre- 
cipitated from  the  folution. 

T’in^ura  antimonii  made  bydigefl- 
ing  hcpar  antimonii  infpiritsof  wine. 

Vinim 


( 240  ) 

Vinum  anlimoniale  five  emeticuviy 
made  by  digefting  crocus  antimonii, 
or  glafs  of  antimony,  in  mountain 
wine. 

Tartarus  emtiicus  made  by  boiling 
glafs,  or  crocus  of  antimony,  with 
cream  of  tartar. 

Tartarus  emeticus  made,  after  Mac- 
qtie7'’s  manner,  by  combining  pulvis 
algarotb  and  cream  of  tartar. . 

Of  the  medical  virtues  of  antimp- 
nial  preparations  in  general,  and  the 
caufe  of  the  variable  and  uncertain 
effeefts  of  particular  preparations  ex- 
plained. 

0/  Zaffre  and  Regulus  of  Cohalt, 

Method  of  making  %affre  in 
Saxony. 

The  zaffre  of  the  fliops  diffolved 
in  all  the  mineral  acids. 

The  difference  of  the  colour  of 

the 
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the  folution  of  zaffre  in  weak  and 
ftrong  acid  of  fea  fait  bbferved. 

The  tazvny  colour  of  zaffre  dif- 
folved  in  weak  fpirit  of  fait,  changed 
into  a green  by  heating  the  folution. 

Zaffre  changed  into  a blue  glafs 
by  vitrification,  called  Jmalt, 

Method  of  preparing  from  the 
blue  glafs  of  zaffre,  an  impalpable 
powder,  called  in  that  ftate  azure, 
enamel  blue,  powder  blue. 

Of  lapis  lazuli,  and  the  pigment 
called  ultramarine  blue  prepared  there- 
from, and  it’s  difierencc  from  the 
azure  prepared  from  zaffre. 

Regulus  of  cobalt  procured  from 
zaffre  or  fmalts,  when  melted  in 
conjunction  with  matters  containing 
phlogifton. 

General  properties  of  regulus  of 
cobalt  enumerated. 
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Account  of  the  manufaduring  of 
fmalts  in  England. 

Orpiment  and  quicklime  digefled 
togethel:  with  water — Liquor 
'prohaiorius. 

Ufe  of  the  preceding  liquor  in 
deteding  adulterations  of  wine  by 
Jacchatum  Saturni,  fhewn  from  the 
different  colours  of  the  precipitates 
attending  it’s  friixture  with  genuine 
and  adulterated  wirie. 

Experiments  with  the  aforefaid 
liquor  as  a fympathetic  ink. 

4 

OJ  Nickel. 

Nickel  not  foluble  in  acid  of  vi- 
triol, with  difficulty  in  acid  of  fea 
fait,  readily  by  acid  of  nitre  into  a 
green  colour. 

Nickel  precipitated  from  acid  of 
nitre  by  a fixed  alkali  into  a greeniffi 
powder. 
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Nickel  compared  with  regulus  of 
cobalt. 

Experiments  with  fympathetic  inks 
from  folutions  of  nickel  and  cobalt. 

Of  Bfnuth, 

Natural  hiflory  ofbifmuth. 

Bifmuth  fublimed  into  yellowifa 
flowers  by  a flrong  fire. 

Bifmuth  changed  into  an  afh-co- 
loured  powder  by  calcination. 

Calx  of  bifmuth  vitrified. 

Vitrified  calx  of  biiinuth  reduced 
by  the  addition  of  phlogifton. 

Bifmuth  diffolved  in  acid  of  nitre. 

Solution  of  bifmuth  in  acid  of  . 
nitre  cryftallizcd. 

Bifmuth  precipitated  from  the  fo- 
lution  in  acid  of  nitre  by  the  affufion 
of  water — Magiflery  of  bifmuth — - 
Blanc  de  fard, 

Bifmuth  precipitated  from  the 
R 2 wafhings 
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wafliings  of  the  magiflery  by  a fixed 
alkali. 

Bifmuth  and  mercury  melted  to- 
gether—Amalgam. 

Bifmuth,lead,  and  mercury,  melt- 
ed together Method  of  falfifying 

quickfilver Method  of  deteding 

the  adulteration  of  quickfilver. 
Bifmuth  not  mifcible  by  fufion 

with  nickel. 

/ 

Of  Zinc. 

Natural  hiftory  of  lapis  calaminaris. 
Hack  jack,  and  other  ores  of  zinc. 

Zinc  procured  by  diftilling  lapis 
calaminaris  with  charcoal. 

Account  of  the  method  of  making 
Englilh  zinc  at  the  copper  works 
near  Briftol,  and  it’s  difference  from 
Indian  zinc  Ihewn. 

Zinc  calcined  in  a gentle  fire, 

inflamed  in  a ftrong  fire — Flowers 

of 
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of  zinc,  or  /a^a  philofophorum  fepa-- 
rated  during  the  combuftion  of  zinc. 

Flowers  of  zinc  vitrified. 

Flowers  of  zinc  reduced  in  clofe 
vclfels. 

Flowers  of  zinc  diflblved  in  all 
the  acids. 

Zinc  deflagrated  with  nitre. 

Zinc  dilTolved  in  acid  of  vitriol 
— Nature  of  the  black  flocculi  fepa- 
rated  during  the  folution. 

Solution  of  zinc  in  acid  of  vitriol 
cryftallized — White  vitriol. 

Method  of  difeovering  whether 
white  vitriol  contains  copper. 

Difference  between  Englifh  and 
Gojlariait  white  vitriol. 

Zinc  diflblved  in  acid  of  nitre; 

Solution  of  zinc  in  acid  of  nitre 
cryftallized. 

Zinc  diflblved  in  the  concentrated 
acid  of  fea  fair,  and  in  the  aqueous 
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acid  of  vitriol — Inflamtnable  air  fe- 
parated  during  the  folution  in  each 
menftruurn. 

The  quantity,  and  fpecific  gravity 
of  the  inflamnnable  air  feparated  from 
zinc  by  folution,  eftimated  by  the 
Hon.  Henry  Cavendtjb. 

Zinc  not  aded  upon  by  fulphur, 
or  liver  of  fulphur — Purified  thereby 
from  all  other  metallic  fubhances. 

Zinc  not  mifci'ble  by  fufion  with 
bifmuth. 


OF  METALS. 

Of  Lead, 

Natural  hihory  of  lead  ores. 
Account  of  the  two  different  me- 
thods of  extrading  lead  from  it’s 
Ore,  as  pradifed  in  Derbyfhire. 

Lead  extraded  from  it’s  ore — 
Method  of  affayingfimple  lead  ores. 
Lead  in  fufion  partly  volatilized, 

chiefly 
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chiefly  converted  into  a gray  calx, 
called  piumbum  or  calciped 

lead. 

Plumbum  uftum  melted  in  a 
flrong  fire — Litharge. 

Account  of  the  methqd  of  making 
red  lead  from  plumbum  uftum,  as 
praflifed  in  Derbyftiire. 

Account  of  the  method  of  rnaking 
red  lead  from  litharge,  as  praeftifed 
in  Flintlhire. 

Remarks  concerning  the  quantity, 
and  caufe  of  the  increafe  of  weight, 
gained  by  the  converlion  of  lead  into 
minium. 

t 

GlalTes  of  lead  made  from  minium 
Ample,  and  mixed  with  vitrifiable 
earth  in  different  proportions. 

Artificial  ores,  perfedly  refembling 
fome  kinds  of  natural  ores  of  lead, 
made  from  an  union  of  lead  and 
fulphur. 
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Of  black  lead  or  zvadd. 

Method  of  diftinguifhing  the  fac- 
titious from  the  true  black  lead. 

Black  lead  expofed  to  a ftrongfire 
in  clofe  veflels — Fixity  remarked. 

Black  lead  expofed  to  a ftrong  fire 
in  open  velTels— Lofs  of  weight  re- 
marked. 

Calcined  black  lead  attracSted  by 
the  magnet. 

Lead  corroded  into  a white  calx 
by  the  vapour  of  vinegar,  called 
ceruffe^  or  white  lead. 

Account  of  the  method  of  manu- 
facturing white  lead  at  Holywell,  and 
other  places,  and  of  the  increafe  of 
weight  gained  by  the  lead. 

White  lead,  minium,  or  litharge, 
dilTolved  in  diftilled  vinegar,  and 
cryftallized — Sugar  of  lead. 

Crude  lead,  white  lead,  minium. 
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or  litharge  dilTolved  in  oil  of  olives 
—Common  diachylon  plalicr. 

Method  of  difcovering  whether 
oil  of  olives  be  adulterated,  by  means 
of  lead,  with  rape-feed,  or  other  ex- 
prefled  oils. 

Lead  feparated,  from  it’s  folution 
in  oils,  by  vinegar. 

Lead  dilTolvcd  in  acid  of  nitre, 
and  cryftallized. 

Lead  precipitated  from  acid  of 
nitre  by  acid  of  vitriol,  or  any  neu- 
tral fait  containing  acid  of  vitriol ; 
by  acid  of  fca  fait,  or  any  neutral 
fait  containing  acid  of  fea  fait. 

Lead  diftilled  to  drynefs  v/ith  oil 
of  vitriol — Sulphureous  acid — Sul- 
phur— Saline  refiduum. 

Sulphur  procured  inftantaneoufly 
by  pouring  oil  of  vitriol  upon  lead 
in  fufion,and  colledling  the  vapour. 

Lead  o^  minium  diftilled  with  fal 
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ammoniac — Volatile  alkaline  fpirit 
— Volatile  alkaline  fait — ReUduum,- 
^or  a combination  of  rke  acid  of  fca 
fait  with  lead,  called  plumbum  cor- 
neiim. 

Plumbum  corneum  fufed. 

Plumbum  corneum  difiblvcd  in 
W'ater,  and  cryflallized. 

Lead  and  mercury  melted  toge- 
ther in  different  proportions— Amal- 
gams of  various  confiflencies. 


Of  Copper, 

Natural  hiftory  of  copper. 
Account  of  the  proccfles  ufed  in 
extracting  copper  from  it’s  ore,  at 
Edton,  Macclesfield,  Cheadle,  &c. 

Regulus  and  fcoria  of  the  firlt,  fe- 
cond,  third,  and  fourth  fufion  of 
copper  ore  examined,  and  the  reafon 

of  their  differences  explained. 

Copper 
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Copper  combined  with  fulphur 
by  ftrarificatioii  and  cementation — 
JEs  ujium. 

Copper  combined  with  fulphur  by 
fufion — Artificial  ore  of  copper. 

Copper  combined  with  arferric  by 
fulion — White  copper. 

Of  Chinefe  wbire  copper,  impro- 
perly called  tiiienagy  and  it’s  differ- 
ence from  the  preceding  white  cop- 
per fliewn. 

Copper  changed  into  hrafsy  by  ce- 
menting and  fufing  copper  in  con- 
jundion  with  calcined  calamine  and 
charcoal. 

Copper  changed  into  brafs,  by 
fubftituting,  in  the  preceding  pro- 
cefs,  calcined  black  jack  for  cala- 
mine. 

Brafs  changed  into  copper,  by  dif- 
fipating  the  zinc  or  metallic  part  of 
the  calamine,  in  a ftrong  fire. 


The 
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The  incrcafe  of  weight  gained  by 
the  copper  in  being  changed  into 
brafs,  eftimated. 

Copper  melted  with  zmc—Pinch^ 
heck» 

Difference  between  pinchbeck  and 
brafs  obferved,  and  the  rcafon  ex- 

Copper  melted  with  tin  in  va- 
rious proportions Bell  metal — — 

Bronze i &c. 

Equal  parts  of  copper  and  tin 
melted  together;  their  mutual  pene- 
' tration  and  increafe  of  fpecific  gra- 
vity obferved. 

Copper  diffolved  in  oil  of  vitriol. 

Solution  of  copper  in  oil  of  vitriol 
cryftallized — Blue  vitriol. 

Copper  precipitated  from  a folu- 
tion  of  blue  vitriol  by  iron — Cuprum 
pr^cipitatwiiiy  called  ziment  copper. 

Account  of  the  cement  or  ziment 

waters 
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’^^•aters  at  Newfol  in  Hungary,  Ark- 
iovv  in  Ireland,  in  Anglcfea,  &c.  and  . 
of  the  methods  of  procuring  copper 
from  them. 

Copper  dilTolved  in  acid  of  nitre, 
and  cryftallized. 

Copper  precipitated  from  acid  of 
nitre  by  chalk — Verditer  blue. 

Copper  diflblved  in  aCid  of  fea 
fait,  and  cryftallized. 

Cryhals  of  copper,  in  the  acids  of 
fea  fait  and  nitre,  when  diffolved  in 
fpirits  of  w ine,  communicate  a green 
colour  to  the  flame. 

Copper  dilTolved  in  oils,  in  vege- 
table acids,  in  fixed  and  volatile  al- 
kalis, in  neutral  falts,  &c. 

Account  of  the  method  of  mak- 
ing ^erdigrije  at  Montpellier,  and  in 
England. 

Various  mechanical  applications 
of  verdigrife  enumerated. 

Verdigrife 
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Vcrdigrife  difTolved,  in  part,  in 
diftilled  vinegar. 

Solution  of  verdigrife  in  diftilled 
vinegar  cryftallized,  improperly  cal- 
led viride  tsris  diji  ilia  turn.  . 

Cryftals  of  verdigrife  diftilled — 
Concentrated  acid  of  vinegar,  called 

acetum  radicatum Cupreous  reft- 

duum. 

Acetum  radicatum  mixed  with 
redlified  fpirits  of  wine,  and  acetous 
aether  made  after  the  manner  of  M. 
le  Connie  de  Lauragais. 

Of  Iron, 

^Natural  hiftory  of  iron. 

Account  of  the  procefies  ufed  in 
extracting  iron  from  it’s  ores  in  dif- 
ferent parts  of  England  and  Wales; 
and  of  the  attempts  to  make  pig  iron 
by  coke  and  charred  peat. 
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Method  of  converting  pig  iron 
into  bar  iron. 

Of  the  tenacity  of  iron  wire. 

Iron  converted  into  fteel. 

Steel  converted  into  iron. 

Steel  hardened,  and  rendered  brit- 
tle and  eladic. 

Of  tempering  of  deel. 

Iron  deprived  of  it’s  phlogidon  by 

various  ways Different  kinds  of 

Crocus  Martis, 

Natural  hiftory  of  ochres. 

Red  and  yellow  ochres  converted 
into  iron  by  the  addition  of  phlo- 
gidon. 

Iron  deprived  of  it’s  phlogidon 
by  deflagration  with  nitre. 

Iron  combined  with  fulphur. 

Iron  dilfolvcd  in  acid  of  vitriol— 
Sal  Martis. 

Iron  diflblved  in  acid  of  Tea  fait. 

The  inflammable  air  aridng  from 


iron 
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iron  during  the  two  preceding  folu- 
tions  collecfhed  and  inflanned. 

Of  fulrriinating  damps  in  mines. 

Method  of  Ireclng  the  coai-pits  at 
Whitehaven  from  inHammable  air 
deferibed. . 

Iron  diflblved  in  acid  of  nitre, 
elahic  but  not  an  inflammable  air 
produced  thereby. 

Hiflory  of  the  difeovery  of  the 
method  of  making  Prujftan  blue. 

Pruflian  blue  made  by  precipitat- 
ing a folution  of  green  vitriol  with 
an  alkali  faturated  with  phlogifton. 

The  colouring  matter  of  PrulTian 
blue  extradled  by  an  alkali. 

Iron  precipitated  from  any  of  it's 
acid  folvents  into  a blue  powder  by 
a fixed  alkali,  faturated  with  the 
colouring  matter  of  Pruflian  blue. 

Iron  precipitated  from  any  of  it’s 

acid  folvents  into  a black  powder 

by 
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by  a decodlion  of  galls  or  other 
laftringent  vegetables. 

Nature  of  ink,  and  of  the  black 
dye,  and  the  difference  between 
them  explained. 

Beecher's  experhnenium  ferriferum 
confidered. 

Iron  fhewn  to  exift  in  common 
find,  in  coloured  clays,  in  the  afhes 
of  vegetables,  in  the  afhes  obtained 
from  the  blood,  urine,  'and  flefh  of 
lanimals. 

Vegetable  afhes  melted  into  a 
green  or  blue  glafs,  according  to  the 
violence  of  the  fire. 

Iron  filings  or  colcothar  of  vitriol 
mixed  with  fal  ammoniac  and  fub- 
limed — Flores  martiales — Refiduum, 

Refiduum  deliquiated — Lixivium 
'Martis — Oleum  ferri. 

Flowers  of  iron  digefted  with  fpi- 
voL.  V.  S rits 
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rits  of  wine — ^Mura  fiomm  martia^ 
Hum, 

Iron  precipitated  from  it’s  folution 
in  acid  of  nitre  by  fixed  alkali— 
Siahl's  alkaline  tindlure  ofiron. 

Iron  combined  with  cream  of  tar- 
tar by  grinding  them  together— 
Rotuli  marliales — Mars  Jolubilis  ; by 
boiling,  tartarus  chalyheatuSy  tin&wa 
fiypica.  HelveiiL  ' 

Iron  dilTolved  in  Rhenifh  wine— 
Vinum  chalybeatum^ 

Of  rin. 

Natural  hiflory  of  tin. 

Of  the  procefles  of  ft amping,  hud- 
dling, and  trunking  in  Cornwall 
for  preparing  tin  ore  for  fufion. 

Of  the  magnetrien  ufed  in  fome 
parts  of  Germany. 

Tin  melted  and  granulated. 

Tin  rendered  hard  and  fonorous 

by 
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' by  being  melted  in  conjdnfiion  with 
reglilus  of  antimony,  with  zinc,  with 
bifmuth,  &c. 

Of pcwier^  and  it’s  different  kinds. 

Of  different  metallic  mixtures, 
which,  melting  with  lefs  heat  than 
the  metals  to  which  they  are  applied, 
conftitute  folders  of  various  kinds. 

Method  of  manufadluring  iin plates 
in  England  and*  Germany,  and  of 
tinning  copper  veffels. 

Tin  calcined  iingly  and  in  con- 
jundtion  with  lead— P;///)*. 

Calces  of  lead  and  tin  melted  with 
calcined  flints,  or  other  vitrifiable 
earths,  and  alkaline  fairs,  in  various 
proportions — White  enamels. 

White  enamels  converted  into  dif- 
ferent colours,  by  the  addition  of 
metallic  cake's,  and  applied  upon 
EnglHh  and  Indian  porcelain. 

Paftes  and  artificial  precious  ftoncs 
s 2 made. 
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made,  and  their  difference  from  co- 
loured enamels  explained. 

Tin  amalgamated  with  quick- 
filver,  and  the  amalgam  mixed  with 
fulphur  and  fal  ammoniac,  and  fub- 
limed — Refiduum  called  aurum  mo^ 
Jaicum  or  vmfnm. 

Tin  dilTolved  in  aqua  regia— Dif- 
ferent confiftences  of  the  folutions. 

Tin  dilTolved  in  acid  of  nitre. 

Ufe  of  the  preceding  folutions  of 
tin  in  precipitating  the  colouring 
matter  of  cochineal. 

Woollen  and  linen  boiled  in  co- 
chineal precipitated  by  tin— Reafon 
of  the  different  dyes  explained  by 
Macquer. 

Inflammable  air  feparated  from 
tin  during  it’s  folution  in  acid  of  vi- 
triol and  acid  of  fea  fait. 

Account  of  Marggraf*s  experi- 
ments upon  the  folubility  of  tin  in 

vegetable 
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vegetable  acids,  native  and  fer- 
mented. ' 

Tin  amalgamated  with  quick- 
filver,  and  the  amalgam  diftilled 

with  corrolive  fublimate Ltquor 

fumans  Lib avii — Butter  of  tin — Re- 
vivified mercury. 

Looking  ghfs  filver  by  amal- 
gamating mercury  and  tin. 

Tin,  bifmuth,  and  lead,  melted 
together,  and  mixed  with  mercury — 
‘Method  of  filvering  concave  glafs 
vcffels  with  the  mixture. 

Of  Silver. 

Natural  hiftory  of  filver. 

Account  of  the  method  of  fepa- 
rating  native  filver  from  the  ftones 
or  earths  in  which  it  is  imbedded, 
by  amalgamation  with  mercury;  as 
praclifcd  at  Potofi  and  other  Spanilh 
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fliver  mines  in  America,  and  at 
Kungslurg  in  Norway. 

Account  of  the  method  of  fepa- 
rating  filver  when  mineralized  with 
fulphurated  lead,  as  pradifed  in 
Flintfhire,  and  in  Northumberland. 

Cardiganlhire  lead  ores  atfayed  for 
filver. 

Silver  purified  from  fernimetals, 
and  imperfed;  metals,  by  cupeliation 
with  lead. 

Silver  ipurified  from  fuch  minute 
portions  of  copper  as  efcape  cupel- 
lation,  by  fufion  with  nitre  and 
borax. 

Silver  feparated  from  t,  or  any 
lefs  part  of  it’s  weight  of  gold  by  fo- 
lution  in  acid  of  nitre— Quartation 
or  departure. 

Silver  recovered  from  it’s  folutioH 
in  acid  of  nitre  by  precipitation 
with  copper. 


Solution 


( 263  ) 

f 

Solution  of  filver  in  acid  of  nitre 

* 

cryftallizecL 

Cryftals  of  filver  melted— 
caujiic. 

Silver  precipitated  from  acid  of 
nitre,  by  acid  of  vitriol,  or  by  any 
neutral  fak  containing  acid  of  vi-' 
trioL 

Silver  diftilled  to  drynefs  with 
acid  of  vitriol — Sulphureous  acid — 
Saline  refiduum. 

Saline  reliduum  dilTolved  in  wa- 
ter, and  cryftallized. 

Silver  precipitated  from  acid  of 
nitre,  by  acid  of  fea  fait,  or  by  any 
neutral  fait  containing  it — Lunar 
cornea. 

Marggraf's  method  of  obtaining 
filver  abfolutely  pure  by  the  reduc-  , 
tion  of  luna  cornea. 

Silver  precipitated  from  it’s  folu- 
tion  in  acid  of  nitre  by  fixed  alkali. 

s 4 Preci- 
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Precipitated  filver  diflblved  in  ve- 
getable acids,  in  volatile^  and  phlo- 
gifticated  fixed  alkalis,  according  to 
Marggrqf's  method. 

' Pure  filver  made  harder  by  being 
melted  with  copper  in  the  propor- 
tion of  37  to  3 — Standard  filver  of 
England. 

Silver  precipitated  from  acid  of 
nitre,  largely  diluted  with  water,  by 
means  of  mercury — Arbor  Diana. 

Silver  combined  with  fulphur  into 
an  artificial  ore  refembling  the  ;«i- 
nera  argenti  vitrea. 

Of  Gold. 

Natural  hiftory  of  gold. 

Method  of  feparating  native  gold 
from  fands,  earths,  &c.  by  amalga- 
mation w'ith  quickfilver. 

Method  of  extracting  gold  when 
mineralized,  or  when  fo  mixed  with 

fulphur 
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fulphur  by  means  of  other  metals  as 
to  efcape  the  adlion  of  quickfilver 
and  aqua  regia. 

Gold  foluble  in  aqua  regia,  but 

not  in  acid  of  nitre. 

Silver  foluble  in  acid  of  nitre,  but 

not  in  aqua  regia. 

Method  of  purifying  gold  from  all 

metallic  fubflances  by  folution  in 

aqua  regia,  and  precipitation  with 

* 

green  vitriol. 

Method  of  feparating  a minute 
portion  of  gold  with  a large  quan- 
tity of  lilver,  by  melting  the  mixture 
with  fulphur,  as  pradlifed  at  Ram- 
melfberg. 

.Gold  precipitated  from  it’s  folu- 
tion in  aqua  regia  made  with  acid 
of  nitre  and  acid  of  fea  fait,  by  vola- 
tile alkali — Aiirnm  fuhninans, 

Aurum  fuhninans  deprived  of  it’s  ' 
fulminativc  power  by  oil  of  vitriol, 

by 
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by  fufion  with  fulphur,  by  fixed  al- 
kali, and  in  part  by  ablution  with 
water. 

Gold  precipitated  from  it’s  folu- 
tion  in  aqua  regia,  when  largely  di- 
luted with  water,  by  plates  of  tin, 
or  by  folution  of  tin  in  the  fame 

menftruum Purple  magijiery  of 

Cafjius. 

Glafs  changed  into  an  artificial 
ruby  by  being  melted  with  Caflius’ 
purple  magift'ery. 

Gold  extraded  from  it’s  folution 
in  aqua  regia,  and  kept  fufpended  in 
aether. 

Method  of  feparating  gold  from 
gilt  copper. 

Gold  precipitated  from  it’s  folu- 
tion in  aqua  regia  by  fixed  alkali. 

Precipitated  gold  diflblved  by  the 
fame  menftruums  as  precipitated 
lilver. 


Gold 
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Gold  diflilied  to  drynefs  with  the 
acid  of  vitriol,  wdth  the  acid  of  fea 
fait,  and  with  the  acid  of  nitre — 
Infoluble  in  thefe  menflruums. 

Gold  dilTolved  in  hepar  fulphuris. 

Pure  gold  hardened  by  being 
melted  with  copper,  or  with  an  ad- 
mixture of  copper  and  lilver,  in  the 
proportion  of  22  to  2 — Standard 
gold  of  England. 

Gold  amalgamated  with  mercury 
— Methods  of  gilding  and  feparating 
gold  from  gilt  w orks. 


OF  MINERAL  WATERS  IN  GENERAL, 
AND  THEIR  VARIOUS  IMPREGNA- 
TIONS. 

Different  methods  of  affaying  mi- 
neral waters,  and  their  imperfec- 
tions. , 

Of  thermay  or  hot  mineral  waters, 

and 
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ani3  the  different  conjedurcs  con- 
cerning the  caufe  of  the  heat. 

Account  of  Dr.  Brownrigg's  expe- 
riments on  the  fixed  air  contained  in 
Spa  water. 

M.  experiments  concerning 

the  fufpenfion  of  iron  in  water,  by 
means  of  fixed  air  difeharged  either 
from  fermenting  or  effervefeing 
mixtures. 

Of  Bituminous  Suhjiances. 

Natural  hiftory  of  bituminous  fub- 
flances. 

Newcafile  coal  diftilled — Phlegm 

Acid — Air — Oil — Caput  mor- 

tuum. 

Air  difeharged  from  Newcafile 
coal  by  difiillation,  colledfed,  and 
fhewn  to  be  inflammable,  and  to  re- 
tain it’s  elaflicity  and  inflammability 
for  feveral  days. 


Peat 
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Peat  from  the  ifle  of  Ely  diftilled 
— -Phlegm — Acid — Oil — Alkali — 
Caput  mortuum. 

Amber  diflblved  in  fpirits  of  wine. 

Amber  precipitated  from  it’s  folu- 
tion  in  fpirits  of  wine  by  water. 

Amber  diftilled — Phlegm — Acid 
fpirit — Volatile  acid  fait— Oil— Caput, 
mortuum. 

Method  of  redifying  oil  of  amber. 

Method  of  purifying  fait  of  amber. 

Amber  varnifh  made  by  dift'crent 
methods. 

OF  VEGETABLES, 

' i 

Of  vegetable  juices  fpontancoufly 
extravafated,  or  exuding  upon  in- 
cifion. 

Of  liquid  ReJins  or  Balfams, 

Venice  turpentine  diftilled  without 
addition  with  the  heat  of  boiling 

water 
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water— Acidulated  phlegm — Colour- 
lefs  eflential  pil,  commonly  called 
aecherial  fpirit  of  turpentine — Refin- 
ous  refidmm. 

The  re/idimm  of  the  preceding  pro- 
cefs  dihilled  with  a degree  of  heat 
exceeding  that  of  boiling  water— 
Acid— Yellow*  oil — Reiiduum  called 
colophony. 

Colophony  diftilled  to  drynefs-r— 
Acid — Reddilh  oil,  called  by  fome 
balfam  of  turpentine — Caput  mor- 
tuum. 

Common  turpentine  diftilled  w’ith 
water — Effential  oil,  vulgarly  called 
fpirit  of  turpentine — Refiduum — Tc- 
rebinthina  coclay  or  common  rolin. 

Turpentine  diflblved  in  fpirirs  of 
w'ine,  and  precipitated  therefrom  by 
water. 

Of  tar  and  pitch,  and  the  method 
of  procuring  them. 


Tar 
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Tar  diffolved  in  part  in  water. 

Of  lamp  black,  and  the  method 
of  obtaining  it. 

Balfam  of  capivi  diftilled  lalneo 
flrr«<^—Acid — Yellow  oil — Blue  or 
green  oil— Caput  mortuum. 

Of  balfam  of  Gilead^  balfam  of 
PerUy  balfam  of  Tolu,  liquid  am- 
ber, &c. 


Of  Jolid  Ref  ns, 

Benzoine  diflblved  in  fpirits  of 
wine,  and  precipitated  therefrom  by 
water — Virgin’s  milk. 

Acid  phlegm  and  eflential  fait, 
commonly  called  Bowsers  of  ben- 
zoine,  obtained  from  benzoine  by 
fublimation. 

- Eflential  fait  obtained  from  ben- 
zoine by  elixation  with  water  and 
cryftallization. 


Flowers 
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Flowers  of  benzoine  dilTolved  in 
water,  and  fpirits  of  wine. 

The  refiduum  from  the  fublima- 
tion  of  the  flowers  of  benzoine  dif- 
tilled— Acid~Oil  of  different  con- 
fiffences — Caput  mortuum. 

Elemi—Maftic— Copal— Dragon’s 
blood,  and  other  folid  refins  dif- 
folved  in  fpirits  of  W'ine  and  oils. 

Different  kinds  of  varnifhes  made, 
and  applied  upon  wood  and  metals. 

Of  Camphor. 

Native  camphor. 

Rough  camphire  refined  by  fub- 
limation. 

Rough  camphor  refined  by  folu- 
tion  in  fpirits  of  wine^ 

Camphorated  fpirits  of  wine  in- 
flamed. 

Camphor  diffblved  in  acid  of  nitre 
and  in  acid  of  vitriol. 

Camphor 
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Camphor  feparated  from  fpirits  of 
wine,  and  from  mineral  acids,  by 
the  addition  of  water. 

Of  Gums. 

Gum  arabic,  gum  tragacanth, 
gums  from  pear  trees,  plum  trees, 
apricot  trees,  &c.  diflblved  in  wa- 
ter—Mucilages. 

Gums  diffolved  in  water,  and 
precipitated  therefrom  by  fpirits  of 
wine. 

Gums  diftinguifned  from  refins 
principally  from  their  folubility  in 
water,  and  infolubility  in  fpirits  of 
wine,  and  by  their  being  neither 
fufible,'nor  inflammable  in  fire. 

Gum  arabic  diftilled — Acid—Oil 
—Volatile  alkali — Caput  mortuum. 

Of  Gummy  Refins. 

Gum  ammoniac  diffolved  in  fpirits 
of  wine. 
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Gum  ammoniac  diflblved  inwater. 
Of  ajfa fcetida,  myrrh,  frankincenfe, 
and  other  gummy  refins. 

or  VEGETABLE  JUICES  OBTAINED  B\T 

TRITURATION,  AND  EXPRESSION. 

Of  effeniial  Salts  of  Plants. 

Native  aqueous  juices  expreffed 
and  clarified. 

Native  aqueous  juices  evaporated 
and  cryftallized — ElTential  fairs. 

Of  neutral  falts  contained  in  ve- 
getables. 

Hiftory  of  fugar,  and  of  the  me- 
thod of  preparing  it. 

Brown  or  gray  Mufcovade — Me- 
lafles,  or  treacle. 

■ Method  of  refining  fugar. 

Sugar  diffolved  in  water  and  cryf- 
tallized — Saccbarum  candunit  €t  cryf- 
iallinum. 


Sugar 
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Sugar  diflblved  in  revftifi^d  fpirits 
of  wine,  and  cryftallized. 

Refined  fugar  difiiiled — Acid — 
Oil — Air— Caput  mortuum. 

Of  faccharine  juices  obtainable 
from  maple  trees,  birch  trees,  fyea- 
more  trees,  &c.  by  tapping;  from 
fruits  and  roots  of  various  kinds, 
by  folution  in  fpirits  of  wine;  from 
the  fpontaneous  exudations  of  the 
fraxinus  rolundiore  fcliOy  and  other 
trees  producing  manna;  and  from 
various  flowers  affording  honey  to 
the  bee. 

Native  juices  of  vegetables  in- 
fpiflated  to  different  confiftencies — 
Liquid  or  folid  extradls  by  expreflion. 

Of  aloesy  opitiWy  acacia  vera^  and 
other  folid  extrads  by  ekprefTion. 

Of  exprejfed  Oils. 

Oils  obtained  by  expreffion  from 
T 2 linfeed. 
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linfced,  muflard  feed,  ripe  olives, 
almonds,  walnuts,  &c. 

Expreffed  oils  diftinguilhed  prin- 
cipally from  effential  oils,  in  not 
being  foluble  in  fpirits  of  wine,  nor 
volatile  in  the  heat  of  boiling  water, 
and  in  having  fcarce  either  rafte  or 
fmell. 

Method  of  impregnating  expreffed 
oils  with  the  odorous  principle  of 
violets,  lilies,  rofes,  &c. — Various 
perfumes. 

Oil  of  olives  diftilled Phleg- 

matic acid — Oil— Fixed  oil— Caput 
mortuum. 

Of  the  rancidity  of  expreffed  oils. 

Expreffed  oils  fufpended  in  water 
by  means  of  mucilages — Emulfions 
— Milky  juices  of  plants. 

Of  the  combination  of  oils  with 
fixed  alkali. 

Fixed  alkali  deprived  of  iCs  fixed 

air 
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air  by  quicklime—Cauflic  alkali — 
Soap  lees. 

Soap  lees  infpilTated — Cauterium 
potentiaky  lapis  infernalis. 

Oil  of  olives,  oil  of  turpentine, 
train-  oil,  tallow,  &c.  dilfolved  in 
foap  lees — Soaps  of  various  kinds. 

Solution  of  foap  in  diflilled  water, 
and  in  fpirits  of  wine. 

t 

METHOD  OF  ANALYZING  VEGETA- 
BLES FURTHER  EXPLAINED,'  BY 
INFUSION,  AND  DECOCTION IN 
VARIOUS  MENSTRUUMS.  .< 

Carduus  Benedi^us  infufed  in  cold 
water. 

Carduus  benedidlus  boiled  in  wa- 
ter. 

l^eruvian  bark  infufed  in  cold 
water. 

Peruvian  bark  boiled  in  water. 

T 3 Jalap 
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Jalap  digefted  with  fpirits  of  wine 
— Tindlure  ofjalap — Refiduum. 

The  refiduum  of  the  preceding 
procefs  boiled  with  water  and  infpif- 
fated — Aqueous  extradl  of  jalap. 

- Refin  of  jalap  precipitated  from 
tinAure  of  jalap  by  water. 

Method  of  obtaining  the  refinous 
and  gummy  parts  of  vegetables,  and 
of  making  fpirituous,  aqueous,  and 
mixt  extracts. 

Aqueous  decodlion  of  red  faun- 
ders. 

Spirituous  decodlion  of  red  faun- 
ders. 

Aqueous  decodlion  of  Brazil  wood. 

Spirituous  decoction  of  Brazil 
wood. 

Aqueous  decodtion  of  alkanet  root. 

Spirituous  deco<ftion  of  alkanet 
root. 

Red  faunders  digested  in  oil  of 
turpentine, 


Alkanet 
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Alkanet  root  digcflcd  in  oil  of 
turpentine. 

Archel  boiled  in  water,  in' oils,  in 
acids,  in  fpirits  of  wine,  in  fixed  al- 
kalis, and  in  volatile  alkalis. 

The  colouring  matter  of  fome  ve- 
getables precipitated  by  alum,  folu- 
tions  of  tin,  &c. — Lakes. 

Various  experiments  relative  to 
the  produ8ion,  change,  and  reco- 
very of  colours,  by  different  faline 
additions  to  coloured  vegetable  in- 
fufions. 

Of  dying  in  general, 

METHOD  OF  ANALYZING  VEGETA- 
BLES BY  DISTILLATION,  EXEMPLI- 
FIED IN  VARIOUS  INSTANCES,  AND 

V/iRIOUS  DEGREES  OF  HEAT. 

Mint,  thyme,  rofemary,  lavender, 
or  other  aromatic  plants,  diftilled 

T 4 with 
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\vith  a heat  lefs  than  that  of  boiling 
water, and  without  addition — Spiritus 
re^or^  or  odorous  principle. 

The  fame  plants  diflilled  with  the 
addition  of  water,  and  with  the  heat 
of  boiling  water — ElTential  oils — 
Aromatic  or  fimple  diflilled  waters. 

Of  the  different  weights,  colours, 
and  confiffencies,  of  effential  oils. 

Effential  oils  by  expreffion  from 
oranges,  citrons,  &c. 

Method  of  obtaining  them  in 
Italy. 

Effential  oils  foluble  in  fpirits  of 
wine. 

Rofcmary  tops,  lavender  flowers, 
&c.  diflilled  with  fpirits  of  wine— 
Spirit  of  rofemary,  fpirit  of  lavender, 
&c.  more  commonly  called  Hungary 
water,  lavender  water,  &c. 

Effential  oil  of  rofemary,  and  of 
lavender,  precipitated  from  Hun- 
gary 
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gary  u’ater  and  lavender  water,  by 
the  affufton  of  water. 

Of  diftilled  fpirituons  waters. 

Rofemarv,  &c.  after  the  extrac- 
tion  of  their  effential  oil,  difiilled  to 
drynefs — Phlegm — Acid — Empy- 
reumatic  oil — Caput  mortuum. 

Method  of  making  charcoal  ex- 
plained. 

Charcoal  notacled  upon  by  water, 
acids,  alkalis,  vinous  fpirits,  or  oils. 

Charcoal  decompofed  by  burning 
— Phlogifton  refiduum. 

Quantity  of  refiduum  from  a 
given  weight  of  charcoal  cflimated. 

Fixed  alkaline  fait  and  earth  ob- 
tained from  the  refiduum. 

Of  the  method  of  manufacturing 
and  depurating  pot-afli. 

. Of  the  difierence  between  the 

t 

mineral  fixed  alkali,  or  natron  of 
the  ancients,  and  the  vegetable  fixed 
alkali. 


Analyfis 


{ 282  ) 


Analyfis  of  IVoods. 

Oak  diftilled  halneo  Marice 

Phlegm — Refiduum. 

Refiduum  diftilled — Phlegm — 
Acid  air — Oil  lighter  and  heavier 
than  the  acid — Caput  mortuum. 

Air  from  oak  not  deftrudlive  of 
flame,  but  inflammable  after  palling 
through  water,  and  through  fixed 
alkaline  lixivia,  and  retaining  it’s 
inflammability  for  feveral  days. 

Of  the  different  quantities  of  char- 
coal, of  liquid  contents,  and  of  fixed 
air  obtained  from  equal  weights  of 
oak,  box,  hazel,  willow,  and  other 
woods,  by  di  (filiation. 

Of  the  beft  kinds  of  charcoal  re- 
qulfite  for  the  making  of  gunpow- 
der, fluxing  of  metals,  &c. 

Volatile  alkah  difengaged  from 
the  acid  of  oak  by  fixed  alkali. 

Acid 
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Acid  of  box-wood  re<flified. 

Rcdtified  acid  of  box  faturated 

% 

with  vegetable  and  mineral  fixed 

alkalis Nature  of  neutral  fairs 

from  the  diftilled  acids  of  vegeta- 
bles. 

Analyfis  of  the  tetr adynamia  of 
Linnaeus. 

Muftard  feed,  pepper  wort,  &c. 
diftilled  with  the  heat  of  boiling 
water — Phlegm  fapid  and  odorous, 
but  neither  manifeftly  acid  nor  al- 
kaline. 

Muftard  feed,  &c.  diftilled  with 
a degree  of  heat  fuperibr  to  that  of 
boiling  water— Volatile  alkali,  acid, 
air,  oil,  caput  mortuum. 

Of  Soot, 

Wood  foot  diftilled — Acid — Vo- 
latile alkali  — Empyreumatic  oil  — 

Sal 
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Sal  ammoniac Caput  mortuum, 

yielding  fixed  alkali. 

Of  JV :ix. 

Wax  diftilled-— Acid Oil-— 

Congealed  oil — Caput  mortuum. 

Congealed  oil  or  butter  of  wax, 
redlified— Acid — Yellow  oil — Fat 
brown  refiduum. 

Methods  of  bleaching  yellow  wax, 
and  of  colouring  bleached  wax. 

OF  FERMENTATION  IN  6ENERAL. 

Of  the  Vinous  Fermentation, 

Hiftoryand  ufe  of  malting  as  pre- 
paratory to  the  fermentation  of  fari- 
naceous feeds. 

Equal  weights  of  barley,  rye, 
wheat,  oats,  beans,  peas,  convert- 
ed into  malt,  and  after  d coetion 
for  the  fame  time  in  equal  quantities 

of 
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of  water  cxpofed  to  fermentation — 
Ale  of  different  forts. 

The  medium  heat  of  fermenting 
wort  eftimated  by  the  thermometer, 
and  fliewn  to  be  equal  to  the  me- 
dium heat  of  an  animal  body. 

The  air  generated  during  the  vi- 
nous fermentation  (hewn  to  be  dele- 
terious to  animal  life  and  to  flame. 

The  fpecific  gravity  of  air,  gene- 
rated by  vinous  fermentation,  proved 
by  the  Hon.  Heijry  Cavendijh  to  be 
greater  than  that  of  common  air, 
and  to  be  equal  to  that  feparable ' 
from  marble  by  folution,  or  about 
511  times  lighter  than  water,  when 
common  air  is  fuppofed  800  times 
lighter. 

Equal  weights  of  raifins,  refined 
fugar,  brown  fugar,  treacle  mixed 
with  equal  quantities  of  water,  and 
fermented— of  different  kinds. 

Ale 
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Ale  difcilled — Male  fpirits-— Refu 
duum. 

Wine  diftilled — Brandy— Refi- 
duum. 

Potatoes  fermented  and  diflilled — 
Fotatoe  brandy. 

Of  the  methods  of  making  malt 
fpirits,  brandiesj  rums,  arracks,  and 
the  origin  of  their  different  odours 
and  flavours  explained. 

Malt  fpirits,  brandy,  &c.  diflilled 
— Alcoholy  or  rectified  fpirits  of  wine 
— Acidulated  phlegm. 

Of  the  identity  of  alcohol  from 
whatever  fermented  liquor  it  is  dif- 
tilled. 

Oi  proof  fpirits 

Ufual  methods  of  eflimating  the 
flrength  of  brandies,  rums,  &c.  and 
their  imperfedions. 

Alcohol  and  water  mixed  toge- 
ther, the  bulk  of  the  mixture  fhewn 


to 
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to  be  coniiderably  lefs  than  the  fum 
of  the  feparate  bulks. 

Method  of  judging  accurately* 
concerning  the  ftrength  of  fpiri- 
tiious  liquors  pointed  out. 

Of  the  arrack  or  cofmos  prepared 
by  the  Calmuc^  Tartars  from  mare’s 
milk. 

Method  of  obtaining  white  and 
red  tartar. 

Tartar  purified — Cream  or  cryf- 
tals  of  tartar. 

Tartar  diftilled — Acid — Air — Oil 
—Volatile  alkali — Caput  mortuum. 

Fixed  alkaline  fait  extracted  from 
the  caput  mortuum  of  diftilled  tartar 
without  burning  it. 

Cryftals  of  tartar  combined  with 
abforbent  earths. 

Cryftals  of  tartar  combined  w'ith 
the  fixed  alkali  of  tartar — Sal  vegc^- 
tabilis^  tar  tarns  tartarijatus. 


Cryftals 
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Cryflals  of  tartar  combined  with 
the  fixed  alkali — Sal  polychrejius  de 
Saignetle — Rochelle  fait. 

Cryflals  of  tartar  combined  with 
volatile  alkali. 


OF  THE  ACETOUS  FERMENTATION, 
OR  THE  SPONTANEOUS  CONVER- 
SION OF  ALES  AND  WHNES  INTO 
ALEGARS  AND  VINEGARS. 

Method  of  making  vinegars,  and 
of  difeovering  whether  they  are 
' adulterated  with  oil  of  vitriol. 

Vinegar  diftilled — Phlegm — Acid 
— liixtra^t. 

Method  of  difeovering  whether 
vinegar  be  depraved  by  lead. 

Extract:  of  vinegar  diftilled — Acid 
— -Empyreumatic  oil — Volatile  alka- 
line fait,  and  fpirii Caput  mor- 

tuum. 
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Vinegar  concentrated  by  freezing 
the  phlegmatic  part. 

Diftillcd  vinegar  combined  with 
abforbent  earth. 

Diftilled  vinegar  combined  with 
the  fixed  alkali  of  tartar — Sal  diure- 
ticus — Terra  foliata  tariari. 

Diftilled  vinegar  combined  with 
the  mineral  fixed  alkali,  and  cryftal- 
lized. 

Diftilled  vinegar  combined  with 
volatile  alkali — Spiritiis  Mindereri — 
Acetous  fal  ammoniac. 

Combinations  of  the  acid  of  tar- 
tar with  the  vegetable  and  fixed  al- 
kalis, decompofed  by  the  acid  of 
vinegar. 

Difference  between  the  acid  of 
tartar  and  that  of  vinegar. 
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Of.  the  putrefadive  fermentation  oj 
vegetables. 


OF  ANIMALS. 

General  analyfis  of  animal  fluids 
exemplified  in  the  analyfis  of  milk, 
blood,  urine,  and  whites  of  eggs. 

Of  Milk. 

Cows  milk  diftilled  halneo  mari<e 
— Phlegm  tranfparent,  colourlefs, 
infipid — Un(5luous  faline  refiduum. 

AlTes  milk  diftilled  balnea  marits 
— Phlegm — Refiduum. 

Proportion  of  phlegm  feparable 
from  equal  weights  of  cows  milk 
and  alfes  milk  by  diftillation  B.  M. 
afeertained. 

Equal  weights  of  cows  milk, 
goats  milk,  woman’s  milk,  afi'es 

milk 
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milk:,  evaporated  to  drynefs — Pro- 
portion of  the  refiduums,  and  of  the 
faline  and  earthy  matter  contained 
in  then). 

Refidnum  from  the  diflillation  pf 
milk  B.  M.  didillcd — Acid — Em- 
pyreumatic  oil — Volatile  alkali — 
Caput  mortuum,  containing  fixed 
alkali. 

Milk  fpontaneoufly  feparatcd  into 
cream  and  fkim-milk. 

Cream  refolved  into  butter — Curd 
—Whey. 

Skim-milk  refolved  into  whey — 
Curd — Butter. 

Butter  difiillcd — Acid — Oil — Ca- 
put mortuum. 

Curd  difiilled — Alkali  volatile  in 
a fluid  and  concrete  form — Fetid  oil 
— Caput  mortuum. 

Whey  evaporated  and  cryftallizcd 
—Sugar  rf  milk— Sea  fait, 

u 2 
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Milk  not  coagulable  by  the  heat 
of  boiling  water. 

Milk  coagulable  by  acids,  by  al- 
kalis,  by  vinous  fpirits,  by  fome  neu- 
tral fahs  earthy  and  metallic. 

Of  Blood. 

Blood  examined  by  a microfcopj 

Tranfparent  fluid-— Red  globule: 

of  various  flzes. 

Blood  warm  from  the  vein  diflil- 
led  balnep  mariae— colourlefs,  infi 
pid  phlegm — Reflduum. 

Of  the  quantity  of  phlegm  con 
tained  in  the  blood  of  diflerent  ani 
mals,  and  feparable  therefrom  by  th 
heat  of  boiling  water. 

Phlegm,  impregnated  with  vola 
tile  alkali,  obtained  from  blood  b; 
the  heat  of  a boiling  fixed  alkalin 
lixivium. 

Blooi 
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Blood  exficcated  by  the  heat  of 
the  fun. 

Blood  exficcated  by  the  heat  of 
the  fun,  or  by  diftillation  B.  M.  not 
fubjed  to  putrefadion. 

Exficcated  blood  diftilled — Vola- 
tile alkaline  fpirit  and  fait — Air — 

Empyreumatic  oil Caput  mor- 

tuum. 

Blood  fpontaneoufly  refolved,  by 
expofure  to  the  air,  into  a fluid  and 
coagulated  part Serum Crajfa^ 

men  turn.  ' 

Account  of  Mr.  Heufon's  experi- 
ments, relative  to  the  caufe  of  the 
fpontaneous  coagulation  of  blood 
■w'hen  taken  out  of  an  animal  body. 

Blood  prevented  from  fpontaneous 
coagulation  by  fea  fait,  and  other 
neutral  falts. 

The  crajfamentum  refolved,  by  ab- 
lution, into  a white  fibrous  part, 

u 3 called 
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called  by  forne  the  coagulable 
lymph,  not  foluble  in  water,  and  a 
red  colouring  part,  called  the  red 
globules,  reckoned  foluble  in  water. 

The  fibrous  part  or  coagulable 
lymph  diftilled. 

The  red  globular  part  difiilled. 
•The  ferum  coagulated  by  boiling 
w'ater,  by  acids,  and  by  vinous  fpirits. 

Of  Urine. 

' Frefli  urine  gives  no  marks  of 
containing  either  acid  or  alkaline 
fa  Its. 

■ Frefh  human  urine  diftilled  B.  M, 
Colourlefs  phlegm  with  an  urin- 
ous fmell — Refiduum. 

Refiduum  diftilled — Volatile  al- 
kali in  a fluid  and  concrete  form — 
Oil — Sal  ammoniac — Caput  mor- 
tuum,  yielding  fea  fait  by  elixation, 
and  fixed  alkali  by  calcination. 

Horfes 
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HoiTcs  urine  dilHIled--Phlcgm — 
Volatile  alkaline  fpirit— Oil— Caput 
mortuum,  yielding  fixed  alkali  with- 
out calcination,  and  fea  fait  by  elixa- 
tion, 

Human  urine  evaporated  and  cryf- 
tallized — Fufible,  eflential,  native, 
microcofmic,  phofphoric  fait  of 
urine — Sal  ammoniac — Sea  fait. 

Horfes  urine,  evaporated  to  a due 
confiftency,  does  not  yield  a fu- 
lible  fait,  but  a portion  of  fea  fait 
and  a magma  inciipable  of  cryftal- 
lization. 

Earth  from  the  exficcation  of  hu- 
man urine  rendered  white-hy  calci- 
nation— It’s  habitude  to  fire  and 
menftruums  examined. 

- Account  of  Marggraf’s  experi- 
ments on  the  fufible  fait  of  urine. 

Volatile  alkali  feparated  from 
u 4 frcfli 
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frefli  urine  by  fixed  alkali  and  by 
lime. 

0/ 

Whites  of  eggs  coagulated  nearly 
l)y  the  fame  degree  of  heat  which 
coagulates  the  ferum  of  blood. 

Whites  of  eggs  coagulable  by 
acids  and  by  fpirits  of  wine — their 
ule  in  clarification. 

Whites  of  eggs  diftilled  B.  M, 
— Phlegm — Refiduum. 

Refiduum  diljilled — Volatile  al- 
kali concrete  and  fluid — Empyreu- 
matic  oil — Caput  mortuum. 

Oil  cxprelTed  from  the  yolks  of 
eggs- 

Of  the  efTential  oil,  volatile  acid, 
and  expreffed  oil  of  ants. 
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Of  Cor  sly 

Volatile  alkali  procured  from  co- 
ral and  fpunges  by  diftillation. 

Of  Brains  and  Spermaceti. 

Contents  of  a human  cranium  dif- 
tilled — Phlegm — Volatile  alkali — 
Fetid  oil — Caput  morcuum. 

Of  Fat. 

Suet  dihilled — Acid — Congealed 
oil — Caput  mortuum. 

Of  Bones  and  Horns. 

Florns  rendered  foft  and  flexible 
by  boiling  in  water. 

Ox  horn,  tortoife  fliell,  &c.  dif- 
folvcd  in  acid  of  nitre. 

Bones  foftened,  and  in  part  dif- 
folved,  by  digeftion  in  acids. 

Earth  of  bones  precipitated  from 
acids  by  alkalis. 


Gelatinous 
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Gelatinous  and  faline  part  extract- 
ed from  hartfliorn  by  boiling  in  wa- 
ter— Method  of  making  glue — Port- 
able foup — Ifinglafs — Size,  &c. 

Inert  earth  remaining  after  theex- 
tradtion  of  gelly  of  hartfliorn— CV;/// 
Qcrvi  philofophice  calcinatum. 

Hartfhorn  diftilled — Phlegm — 
Volatile  alkaline  fait  and  fpirit — 

Air Empyreumatic  oil Caput 

mortuum. 

Method  of  preparing  volatile  al- 
kaline'fait  and  fpirit  from  bullocks 
bones,  &c. 

Animal  oil  diffolved  in  fpirits  of 
wine. 

Animal  oil  rcdlified — Oleum  am- 
male  Dippelii. 

Hijiory  of  PutrefaBion. 

Cauftic  volatile  alkali  rendo'cd 

mild 
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mild  by  the  air  difcharged  from  pu- 
trefcent  bodies. 

Volatile  alkali  feparated  with  the 

/ 

heat  of  boiling  water  from  putrid 
blood,  pigeons  dung,  and  putrid 
urine.' 

Hiftory  of  KunckeVs  phofphorus. 
Phofphorus  made  by  diftilling  the 
cxtradl  of  urine  wdth  ‘plumhum  cor- 
7ieum  and  charcoal,  according  to 
MarggraPs  method. 

Phofphorus  made  by  diftilling 
fufible  fait’ of  urine  and  charcoal  to- 

Method  of  rectifying  phofphorus. 
Several  experiments  with  phof- 
phorus. 

Of  other  vegetables  which  yield 
a phofphorus  by  diftillation. 
Analyfis  of  i\\^f(eces  alvina. 
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TRACT.  VII. 

Injiitutiones  Metallurgicce^ 

P R yE  F A T I O. 

IRUM  profecto  ec  incredibile 


dictu  eft,  quam  late  per  uni- 
verlas  Europje  regiones  fefe  dilataveric 
Philofophia  Naturalis,  ex  quo  Peri- 
pateticorum  atque  Ariftotelis  AuCto- 
rkatem  fregerit  Baconus..  Elinc  seque 
ftngulorum,  ac  Societatum  et  Acade- 
miarum  Laboribus  Commentanifqiic, 
adeo  jam  diffufa  eft  undique  et  dilFe- 
minata,  ut  ingentes  ejus  Auctus  et 
Progrelftis  Cogitatione  vix  quifquam 
poterit  compledi. 

jacebat  interea  Chemia  parcius  et 
infrequentius  culta,  fanis  plerifquc  ful- 
pcdla,  et,  Alchemicoruin  propter  de- 
liramcnta,  ab  ipfa  l.egum  noftrarum 
audoritatc  improbata.  At  ut  aliis  re- 


bus 
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bus  hiimanis  ita  etiam  et  Artium  fci- 
entiis  accidie,  qiije  ncc  in  imo  gradu 
neque  in  fartigio  moram  patiuntur. 

Chemiam,  quarh  baud  ita  pridem 
fuiffe  audivimus  domi  fqualidam,  fuli- 
gine  infufeatam,  et  prse  hominum  ci  de- 
ditorum  pauperie  pene  ridiculam,  foris 
per  trivia  mifere  vagantem,inhianti  paf- 
iimpopello  prasdigias  fuas  venditantem, 
a nemine  fere  non  conculcatam  et  de- 
fpefiui  habitam,  noftris  tandem  tempo- 
ribiis  fefe  alacrius  erigentem,focillatam 
demum  a Principibus,  et  a Philofophis 
ubique  excultam  aufpicato  fatis  admi- 
ramur.  Eo  quidem  jam  perducla  elf, 
ut  quae  inter  praecipuas  plane  dodtrinas 
reponatur  omnino  digna  fit,  cum  nec 
in  Principiorum  perfpicuitate  nec  in 
Conclufionum  pondcre,  five  philofo- 
phicos  feu  civiles  refpicias  ufus,  ulli 
feientiarum  cedat. 

Cbeinia  genere  duplex  eft;  corpora 
vel  rejolvit  vel  xomponit.  Refolutio 
corporum  iifdem,  quibus  ipfa  eoruni 
varietas  fpccifica,  terminis  definirur; 
finaulorum  abfoluta  effe  habetur  cum 

O 

ad  Elnneriia  vel  principia  homogenea, 
five  plura  fmt  five  pauciora,  perdu- 

catur. 
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:atur. — Compofiiio  corporum,  Geo- 
■netnas  inliar,  di  infinita. 

Parcium  Animalium  figiiram,  nex- 
jm,  ct  motum  Anatomici;  Vegctabi- 
ium  fabricam  Botanici  : FolTiIium 
icus  atque  habitus  cxternos  Mineia- 
iogici ; non  formas  rerum  fed  mixti- 
anes  Chemici,  pcrfcrutantur. 

Acdiones  Mcdi.amcntorum  in  cor- 
pora animalium  traCtat  ^herapeutice, 
CheiTua  aiucm  quippe  quae  refolvat 
mixta,  refoluta  conjungat,  et  varia  quae 
indc  exoriantur  phaenomcna  dignoicat 
Therapeutices  fit  quali  anima  : at  cum 
infinitas  limul  aliorum  corporum  na- 
turas  rctcgat,  et  adiiones  mutiias  in- 
veliiget,  ad  univerfam  potius  Phyficen, 
quam  ad  folam  medicinam,  tanquam 
ad  fuum  ac  proprium  finem  refertur. 

Mechanica  turn  Phvlices  turn  Che- 
nna:  lanioris  fundamenta  feliciter  po- 
Neis: tonus  ; cum  de  mutuis  cor- 
porum Attradionibus,  vel,  ut  Chcmici 
loquuntiir,  Aflinitatibus,  ex  quibusom- 
nis  corum  Rcfolutio  et  Compofitio 
pendct,  in  quadiioinbus  quibuldam  fuo 
dc  re  optica  libcllo  adjcctis  quam  fa- 
g^tcilfimc  difccptavit ; iundamcnto  jam 
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poiito  molem  cxtruxere  paululum  Re- 
centiores,  felici  admodum  folertia ; nec 
iEdificio  Adminiculum  nec  forma 
deeft:  Faftigium  Opcri  quod  infinitum 
eft,  nulla  ingeniorum  fagacitas,  nulla 
temporum  diuturnitas  unquam  im- 
ponet. 

In  ^heoreticam  et  PraHicam  com- 
mode dividi  poteft  Chcmia:  haec  quae 
Encheirefes  docet,  Opificum  eft  ; ilia 
quae  veritatem  exquirit,Philofophorum. 
Veritatis  indagatio  omnis  eft  Philofo- 
phice  finis,  haec  autem  veritas  inter 
phyficos  cognitione  rerum  experimcntis 
eruenda  continetur.  Chemia  quoque 
infinitam  propemodum  experimento- 
rum,  cum  multis  ante  feculis  turn  nof- 
tra  etiam  aetate  infiitutorum,  copiam 
compleditur,  atque  iifdem  umverfa 
nititur. 

Notiora  tanquam  ignota  proferre, 
depeculari  aliena,  antiqua  undique 
corrafa  tanquam  nova  ac  propria  vcn- 
ditare,  hominis  eft  otio  abutentis;  At 
limulata  a finccris  diftinguere,  dubia 
fccernere  a certis,  indigefiis  nexum 
quendam  conciliate  et  ordinein,  ob- 
icuriora  illuminate,  infinitis  modum 

ftatuere 
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flatuere,  arduum  fane  fed  nec  inutile 
nec  inhoneftum  efl.  Quod  li  magno 
cum  difcentium  commodo,  in  aliis  phi- 
lofophise  naturalis  partibus  abfolutuin 
hocce  vidimus,  quid  obftat  quo  minus 
in  Chemia  quoque  induftriae  aliquid 
pcriclitemur  ? Hac  mente  Provinciam 
mihi  ab  Alma  Matre  demandatam, 
Reois  Ornatijfimi  munificentia  infig- 
nitam  fimul  ac  ditatam,  quantum  in 
me  fuerit  colui,  et  colam. 

Ledtores  nihil  hie  reperient  praeter 
Corporum  Metallicoruyn  AffetHones  cum 
alienis  turn  meis  quibufdam  experi- 
mentis  enucleatas ; quas  in  feriem  Pro- 
pofitionum,  brevem  quidem  at  Lec- 
tionibus  publicis  explicandam  et  il- 
luftrandam,  redegi. 

Opufculum  hoc  Tyrorium  gratia, 
currente  calamo  conferiptum,  utcunque 
imperfedlum  et  provedliorum  notitia 
indignum,  iis  qui  Chemiam  a limine 
tantum  falutant,  vix  erit  inutile.  Et 
cum  nollem  id  extra  Academiae  po- 
moerium  evagari  aut  publici  fieri  juris, 
erroris  fi  quid  aut  incuria  fuderit,  aut 
ab  ipfiLis  operis  obfeuritate  et  difhcul- 
tatc  irrepferit,  id  foUia  pro  fua  huma- 
voL.  V.  X nitatc 
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nitate  condonent  oro,  qui  hie  loci 
Chemiae  operam  navarunt:  iifque  mei 
adverfum  ipfos  ftudii,  pietatis  erga 
Academiam  hoc  qualecunque  Tejfti- 
rnonium,  omni  cum  cultu  et  obfer- 
vantia,  dico  atque  dedico. 


CAP. 
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CAP.  I. 

Definitiones, 

1  /CORPORA  qu2£  ponderis  de- 
crcmentum  in  igne  fortiflimo 
non  patiuntur  vocantur,  quaepati- 
untur  Volatiliai  idque  magis  auc  minus 
proLit  majori  aut  minori  ncgotio  partes 
corum  igne  diflipantur. 

2 Partes  volatiles  corporis,  quae 
fluidae  funt  et  ignis  vi  in  auras  agantur, 
evaporari  dicuntur ; cum  in  vafe  claufo 
ftillatim  condenfentur,  dijiillari;  So- 
lids vero,  cum  furfum  evedtas  in  forma 
folida  condenfentur,  Jublimari  dicim- 
tur:  atque  hae  vel  Sublimata  vel  Flores 
vocantur,  prout  maflam  compad:am, 
vcl  pulvercm  friabilem  eificiunt. 

3 riuidum  quodvis,' folido  affufum 
ctab  eo  diflillatione  feparatum,  dicitur 
ab  CO  abflrabi. 

4 Cum  partes  aquofac  fluidi  cujufvis 
compofiti  ab  co  l'eparantur,fivc  dilHlla- 
lionc,  fivecorporumaquarn  vcl  phlcgma 

X 2 abfor- 
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abrorbentium  interventu,  five  congla- 
ciatione,  fluidum  deph I egmai'i 

vel  conceniraridiciiui, 

5 Corpora,  quas  vel  culinari  vel  fo- 
lari  igne,  five  ipfa  ignis  vi,  five  aqua 
poftea  afFundenda  (ut  fit  in  lapidibus 
calcareis)  in  Pulverem  fragilemy  fria- 
btlem^  terras  fimilcm  fatifcunt,  calcinari 
dicuntur:  Pulvis  ifte  G?/;c  appellatur; 
praeferrim  fi  corpora  fine  ex  regno 
minerali  defumpta.  Corpora  quoque, 
cum  in  hujufmodi  Pulverem  Acidis 
corro'fa  dejiciantur,  nonnunquam  dici 
folcnt  in  Calcern  redigi. 

6 Corpora  via  humida  dijfolvi  di- 
cuntur,  cum  partes  eorum  fluidocuivis 
ita  adjunguntur,  ut  unum  quali  cum 
eo  corpus  vifu  homogeneum  confti- 
tuant,  in  eo  fufpenl'ae  maneant,  nec  ta- 
men  id  opacum  vel  turbidum  reddunt. 

7 Corpora  ficca,  quae  aeri  expofita 
fiunt  fluida,  deliqiie/cere  vel  Dcliquium 
pati  dicuntur. 

8 Fluidum,  quo  corpora  dilTolvun- 
tur,  Solvens  aut  Menflruum  vocatur. 

9 MenfiruLim,  cum  de  corpore  fol- 
vendo  nihil  amplius  in  fe  recipcrc  et 
fufiinere  potelb/^r/z/r^^r/  dicitur. 

lo  Sepa- 
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10  Separatio  corporis  a menftruoquo 

folutum  eft,  five  fpontanea fit  five  coadfa, 
et  five  furfunn  ft  ve  deorfum  Free  dpi- 

iatio  humida  dicirur;  atque  Materia  ad 
imum  dejeeda,  vel  ad  fummum  evedla, 
Magijlerium  vel  Pr^cipitaiiim  vocatur. 

11  Cum  partes  corporis  folidi  adeo 
a fe  invicem  vi  ignis  expandente  fepa- 
rantur  lit  fianc  fluidae,  corpus  fuftim  vel 
liquatum  efte  dicitur. 

12  Corpora  heterogenea,  quae  igne 
fufa,  diverfa  particularum  gravitate  in 
duas  partes  inrerea  feparantur,  Freed- 
pilationeyn  Jiccam  vFi  fiiforiam  fubire  di- 
cuntur.  Pars  ilia  quae  gravitate  fua 
major!  imum  petit,  Regulus,  altera  huic 
luperincumbens  Scoria  appellatur. 

13  Eliquatio  eft  cum  eo  ignis  gradu 
in  quo  altera  Minerse  cornpolitcb  pars 
folida  feu  refradlaria  manet,  altera  ftuit 
et  ab  ilia  feparetur. 


C A P.  II. 

De  Siiljlantus  tnclallicls  in  genere, 

^ O Ubftantia;  nictallicae,  arte  metal- 
O lurgica  e rnineris,  cdiuftse  cc  fu- 
ftone  purgata.*,  funt  corpora  omnium 

3 longe 
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longe  ponderofiffima  ei  (nifi  fubttlius 
partes  dividantur)  opacifiima,  aqua  non 
folubilia,  igne  fufilia,  at  calore  atmo- 
fp'nterae  terreftris  (Mercurio  excepto) 
non  fluida,  fulgore  ec  mtorc  pecuiiari 
infignia.  Hae  in  duas  clalTes,  alteram 
Metallorum,  alteram  Semi-metallorum 
diftribui  Iblent. 

2 Metalla,  quae  hadenus  cognita 
flint,  fex> vulgo  numerantur;  Aurum, 
Argentum,  Plumbum,  Cuprum,  Fer- 
rum,  et  Stannum. 

2 Semi-metalla  habentur  Platina 
fqua)  metallis  potius  annumerari  de- 
beat),  Argentum  vivum,  Regulus  Anti- 
monii,  Bifmuthum,  Zincum,  Regulus 
Cobalti,  et  Nickel.  Ad  haec  ab  om- 
nibus fere,  at  temere  forfan,  adjungitur 
Regulus  Arfenici.  ^ , 

4 Metalla  a Semi-metallis  majon  fua 
malleabilitate  praecipue  diftinguuntur. 

5 Metalla  fere  dividuntur  in  duos 
ordines,  metalla  perfecfla  feu  nobilia, 
et  metalla  imperfedla  feu  ignobilia. 
Perfe5fa  habentur  Aurum  et  Argen- 
tum ; quibus  adjungi  debet  Platma. 
P^ei\oM2iimperfe^la  elfe  deprehenduntur. 

‘ 6 \etallaperfeEia  funt,  quae  m ignc 
violentilTimo  ct  fixa  manent,  et  calci- 
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nationem  nullam  patiuntur : imperfeElciy 
quse  in  igne  et  calcinationem  patiuntur 
ct  partium  diflipationem. 

7 Omnes  fubftantiae  metallicje,  ex- 
ceptis  forfan  Auro,  Platina,  Argento  et 
Aigento  vivo,  fi  in  igne  apertp  com- 
burantur,  in  calces  convertuntur,  qute 
difficilius  aut  facilius  vitrificationem 
admittunt  prout  calcinationem  magis 
minufve  perfedlam  fubierint. 

8 Calces  et  vitra  mctallica,  cum 
Carbone,  Oleo,  Sevo,  aliifve  fubftantiis 
Phlogifton  debito  ftatu  in  fe  conti- 
nentibus,  praefertim  in  vafe  claufo,  igni 
expofita  in  formam  fuam  priftinam  me- 
tallicam  reducuntur,  . modo  calcina- 
tionem nimiam  non  perpelTae  funt; 
ipfa  operatio  vocatur  Reduclio. — Annon 
omnes  Subflantiae  Metallicae  conftant 
ex  terra  vitrefeente  et  fubftanlia  in- 
flammabili  ? Quod  fi  Phlogifton  fit 
uniforme  quiddam  fibi  ubicunque  re- 
periatur  fimile,  quaeri  poteft  1*”°  num 
terrae  metallicae  ab  aliis  omnibus  terris 
vitrefeentibus  gcncre  diferepant : et 
proinde,  num  Arte  Chemica  fubfian- 
tiae  Metallicae  generari  queant : 
utrum  fubllantiarum  Metallicarum  dif- 
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fercntia  oriatur  a fpecifica  quadam 
terrarum  differentia  ; an  a diverfa  pro- 
portione  et  nexii  quibus  cadem  terra 
cum  Phlogifto  conjungitur;  an  ab  in- 
tcrpoficione  aliorum  quorundam  cor- 
porum:  et  proinde  poflint  necne  in  fe 
invicem  tranfmutari  ? 

9 Siibftantiae  Metallicae,  fufione  in- 
ter fe  miffae,  raro  magnitudinem  illam 
habent  quse  oriri  debcat  a magnitudi- 
nibus  partium  componentium  fimul 
fumptis.  In  quibufdam  verp,  ut  in 
inixtura  Stanni  et  Cupri,  decrementum 
magnitudinis  incrementum  gravitatis 
fpecificjE  funt  admodum  norabiiia.  In 
aliis,  ut  cum  Stannum  et  Zincum  una 
colliquantur,  tantum  eft  magnitudinis 
incrementum,  ut  gravitas  fpecifica  five 
denfitas  mixturae  minor  fit  gravitate 
fpecifica  corporis  levioris.  In  mixiura 
Cupri  et  Bifmuthi  ca  fere  deprehenditur 
denfitas,  quae  fecundum  regulas  com- 
munes hydroftaticas  expeftari  debeat. 

10  Quaedam  fubftanriae  Metallicae, 
ex.  gr.  Aurum,  Argentum,  Cuprum, 
Plumbum,  Stannum,  et  Zincum,  igne 
fufae  adeo  magnitudine  augcri,  et  fpe- 
cifica gravitate  diminui  dicuntur,  ut 
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fruftulum  folidum  ejufdem  materiae, 
cuilibet  earundem  cum  liuidae  Tint  in- 
jedlum,  fubmergatur  et  in  fundum  fub- 
lidat;  ut  fit  in  Sevo,  Cera  et  Refinis 
liquefadis : Aliae,  ut  Bifniuthum,  An- 
timonium,  et  praecipue  Ferrum,  adeo 
diminui  dicuntur  magnitudine,  ut  foli- 
dum fruftulum  iis  innatet,  quemad- 
modum  fulphur  folidum  fulphuri  li- 
quate aut  Glacies  aquae  innatat. 

1 1 Plurimae,  fortalTe  omnes,  Sub- 
ffantiae  Metallicae  igne  fatis  fufae  et 
lentius  poflea  frigefadfae,  partium  quan- 
dam  rcgularem  difpofitionem  vel  Cry/- 
iallifalionem  in  fuperficie  vifibilem^ 
fed  in  diverfis  generibus  diveifam,  ac- 
quirere  dicuntur. 

I 2 Omnes  Subflantiae  Metallicae  ca- 
lorc  dilatantur,  frigore  contrahuntur. 
Haec  magnitudinis  mutatio,  Pyrometra 
menfurata,  minor  efle  obfervatur  in 
Regulo  Antimonii,  et  major  in  Zinco, 
quarn  in  alia  quavis  Subllantia  Metal- 
lica. 

13  Omnes  Subflantiae  Metalficae  ci- 
tius  et  calefcunt  et  refrigefeunt  quarrr 
aut  Spiritus  Vini,  aut  Olca,  aut  alia^ 
ulla  corpora:  et  hinc  Thermometris 
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et  Pyrometris  conficiendis  adprime 
aptse  funt. 

14  Subdantiae  Metallicae,  nec  in 
diicbta  nec  in  reciproca  ratione  den- 
luatis,  cohserentiae,  duritiei,  nec  in  ra- 
tione quavis  ex  iiis  quocunqiie  modo 
conipolira,  ncc  dcnique  fecundum  ul- 
1am  generalcm  legem  hue  ufque  re- 
pertam,  calorem  vel  acquirunc  vei 
amittunt. 

1 5 Corpora  Metallica  fufa  omne 
cum  falibus  et  terris  etiam  metallicis 
refpuunc  connubium,  fuperficiem  con- 
vexam  habent : praeterquam  quod  li 
lufa  (int  in  vads  metallicis  ab  horum 
iaieribus  partes  contigute  attrahuntur 
quad,  et  fuperdcici  convexitas  de- 
Itruitur.  Si  cum  fulphure  liquidanr, 
omnia  (praetcr  Aurum  et  Zincum)  in 
mineras,  iis  qua?  e fodinis  eruuntur 
dmilcs,  et  ab  iis  vix  diftinguendas, 
convertumur : cum  Arfenico,  omnia 
per  ludonem  uniuntur,  et  ab  eo  fragilia 
redduntur. 

16  Metaila  quaedam,  uti  Ferrum, 
Cuprum  et  Argentum,  quae  ignem  ut 
duant  lortifTimum  podulant,  luiphure 
addito  ciio  liqucfcunt : dum  alia  quae- 
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dam,  iiti  Plumbum  et  Stannum,  per  fe 
liitis  fulilia,  curn  Sulphure  conjunda 
bunt  admodum  refradaria. 


C A P.  III. 

De  Argento  vivo  five  Mer curio.  ■■ 

\ A/^ERCURIUS  eft  corpus  me^ 
tallicum  tadu  frigidum,  om- 
nium (Auro  ct  Platina  excepds)  pon- 
derolHTimum  ; eo  propemodum  caloris 
gradu  quo  aqua  cbullit  aut  ctiam  mi- 
nori,  volatile;  corpora,  nift  metallica, 
non  madct'aciens ; Atmofphaeras  ter- 
reftris  calore  fiuidum. 

2 Mcrcurius  frigore  artificiali,  a 
miftura  fpiritus  nitri  fumantis  cum  nive 
orto,  in  lolidum  mutari  poteft. 

3 Mercurius  frigore  in  folidum  con- 
ftridus  eft  mctallum  cximio  nitore 
fplcndens  ; mallei  patiens  ; duritie  cc 
lono  qucni  reddit  plumbo  pcrfimile. 

4 Magnitude  Mercurii  frigore  fixi 
minor  clfe  dicitur  parte  circiter  lo'’ 
quam  magnitiido  cjuldcm  Mercurii  ad 
cbullitionem  caleladi. 
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5 Mercurius,  cum  jamjam  fit  vei  in 
calore  ebulliturus,  vel  in  frigore  fluidi- 
tatem  fuam  amilFurus,  ccleriter  afcen- 
dere  et  ddcendere  obfervatur. 

6 Mercurius  purgatiffimus,  diu  mul- 
tLimque  agitatus,  converti  poteflaliqua 
ex  parte,  forfan  omnis,  in  pollinem 
nigerrimum  faporis  acris,  metallici 
a?nci,  qui  igne  valido,  nulla  re  addira, 
diftillatus  fit  Mercurius  vivus  vel  cur- 
rens. 

7 Mercurius,  in  igne  miti.ori  vafe 
claufo  diutius  detentus,  in  pollinem 
nigrum  antecedenti  fimilem  mutatur  : 
in  igne  fortiori  digeftus  quafi  calcinatur 
in  pulvercm  primo  cineraceum,  deinde 
flavefcentem,  tandem  rubrum  ; quiim- 
proprie  vocatur  Mercurius  prcecipiiatus 
per  fe. 

8 Mercurius  calcinatus  vel  prtecipi- 
tatus  per  fe,  ipfo  Mercurio  ponderofior 
eft  et  in  igne  fixior.  Adaudlo  nihiio- 
minus  calorc  dilBpatur ; remanente  per- 
parva  quantitate  pulveris  fufci,  qui 
vitro  uftorio  in  vitrum  fufcum  muta- 
tur : dum  mercurius  qui  calcinationem 
non  pafius  ell,  ab  eo  calorc,  nullo 
refiante  refiduo,  in  auras  pellitur. 

9  Mcr- 
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9 Mcrcurius  quingenties  amplius 
diitillatiis,  fingulis  vicibus  Temper  quid- 
dam  pulvcris  rubri  in  retorta  reliquit ; 
at  aliam  non  fubiit  mutationem. 

10  Mercurius  praecipitatus  per  fe,  in 
igne  culinari,  nullo  addito  Phlogifto, 
maxima  ex  parte  revivifeit.  Refiduum 
igne  fortiflimo  fixum  eft:  fufum  cum 
Boracc,  in  maflarn  friabilem  vitrefeen- 
tem  vertitur;  cum  Plurnbo  cupella- 
tuin,  prorfus  evanefeit. 

11  Acidum  Nitri  mercurium  facile 
diflblvir.  Solurio  evaporata,  prsebet 
Cryftallos  albas,  acerrimas,  longas, 
nonnnnquam  et  renucs  nitro  fimiles  : 
inTpilTata,  in  maftam  vertitur  albarn, 
falinam,  admodinn  caullicam,  quae 
aeque  ac  cryftalli  igni  in  patella  expo- 
lita  fit  pulvis,  primd  albus,  deinde 
davus,  tandem  dum  calidus  manet 
purpureus,  fed  IrigcTcens  ruberrimus ; 

qui  vocatur  Mcrcurius  pracipitatus 
ruber. 

12  Acidum  Vitrioli  Mercurium  vix 
dilTolvit,  nili  fit  cbullicns  ct  conccn- 
tratum.  Si  dillilletur,  odorem  ful- 
phureum  a Mercurio  acquirit,  ct  Mer- 
curius fimul  corrofus  fit  mafia  falina, 
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alba,  quae  in  jgne  violcntiori  colorem 
non  mutat,  aere  non  deliquefcir,  ec 
aquam  calidam  affundendo  partim  in 
ca  diflblvitur,  partim  mutaiur  in  pul- 
verern  fiavedinis  eximite,  qui  fcrvida 
aqua  faepius  ablutus  fit  inbpidus;  ct 
vocatur  Mercurius  emeiicus  Jiavus^  vel 
^urpethum  minerale. 

. 13  Acidum  marinum  in  Mercurium 
non  agit  via  humida  ; at  in  vaporcs  re- 
folutum,  et  ei  per  fublimationcm  variis 
modis  conjundtum,  bdem  cryftallinum 
femipellucidum  conftituit;  qui  vocatur 
Mercurius  Jiiblimatus  corroJiviiSy  tunc 
viribus  rodendi  maximis  pollens,  cum 
proportio  Acidi,  refpedtu  habito  ad 
Mercurium,  fit  maxima. 

14  Mercurius  fublimatus,  maxime 
corrofivus,  cum  ea  quantitate  Mercurii 
crudi  tritusquae  fufficiat  Acido  marino 
perfedfe  faturando,  et  fublimatus  lit 
opacus,  aqua  non  folubilis,  vis  1 odentis 
expers,  et  Mercurius  dulcis  Jublimaius 
nuncupatur. 

15  Acida  vitriolica  et  marina  iis  qui 
Propofitionibus  \T^  ct  13^  cxpiicantur 
modis  cum  Mercurio  uniuntur.  Quod 
fi,  Acida  hsEC  velSolutio  fails  cuiullibec 
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nicdii,  in  quo  akerutrum  continetur, 
in  Mercurium  Acido  nitri  folutum  in- 
fundantur,  Mercurius  fefe  iis  adj unget 
et  pulveris  aibi  forma  prascipitabitur. 
Pulvis,  hie  fi  cum  Acido  vitriolico 
conjungatur,  fit  ^urpeihum  miner  ale ; 
fin  ab  Acido  marino  prascipitatio  fiar, 
Mercurius  preecipitatus  albus  vocatur, 
fublimato  corrolivo  vcl  dulci  accedens 
prout  fit  vel  non  fit  edulcoratus. 

1 6 Mercurius  fublimatus  corrofivus, 
aqua  folutus,  ab  Alkali  fixo  in  fundUm 
praecipitatur  in  forma  pulveris  rubri; 
ab  aqua  calcis  praecipitacus  fit  flavus ; 
ab  Alkali  volacili  albus  ; a miftura 
Alkali  fixi  et  Alkali  volatilis  paribus 
quantitatibus  albor  nihil  inquinatur. 

17  Spiritus  vini  redlificatus,  ct  ebul- 
liens,  fuum  pene  pondus  Sublimati  cor- 
rofivi,  ad  gradum  16"’  Thermometri 
Rcaumeri  aut  68®  Fahrenhcitii  cale- 
fadtus,  tres  odfavas  ponderis  fui  partes, 
diffolvit. 

18  Spiritus  vini  rcdlificatus,  ad  gra- 
dum 68®  Thermometri  Fahrenheitiani 
calcfadlus,  et  Sale  Ammoniaco  fatura- 
tus,  Sublimati  corrofivi  tres  quartas 
ponderis  fui  partes  diffolvit:  ct  proinde 
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vis  ejus  folvendi  Sublimatum  corro- 
fivLim  Salis  Ammoniac!  additione  du- 
plicatur. 

J9  Aqua,  cum  ebulliat,  dimidium 
fuum  pondus  de  fublimato  corrofivo, 
fi  ad  quinquagefimum  tantum  gradum 
- Then  Fahren.  calefiar,  vix  partem  fui 
ponderis  vigehmam,  diffolvit. 

20  Aqua,  Sale  Ammoniaco  faturata 
et  ad  prsdictum  gradum  calefacla, 
Sublirnati  corrofivi  duas  tertias  partes 
ponderis  fui  diffolvit:  et  proinde  ma- 
jorem  habet  vim  folvendi  hunc  falem 
quam  aqua  iimplex  in  proportione  fere 
40  : 3. 

2 1 Si  Mercurius  cum  Sulphure  tera- 
tur,  aut  cum  Sulphure  liquato  mifce- 
atur,  pulverem  fufcum,  ciro  in  nigrum 
^beuntem,  conftituit  ; qui  vocatur 
jEthiops  minerclts.  Hie  autem  fubli- 
matione  fitmaffa  rubra,  friabilis,flriata, 
quae  Cinnaharis  fa£iitia  nuncupatur ; 
a Cinnabari  nativa,  quando  debita  lul- 
phuris  portio  adhibita  fuerit,  vix  dif- 
tinguenda. 

22  Si  Cinnabaris  fadlitia,  aut  nativa, 
jmilceatur  cum  Alkali  fixo,  Calcc  viva, 
Limatura  Ferri,  aliifve  rebus,  quibus 
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major  cum  Sulphure  competit  aflinitas, 
quam  ipfe  habct  Mercurius,  et  difiil- 
ietur,  Mercurius  obtinebitur  purgatus. 
Aliquid  ctiam  Sulphuris  quod  ab  AcTdis 
praecipitari  potcfi  a cinnabari,  ea  cum 
Alkali  fixo  dccbqucnda,  extrahitur. 

23  Mercurius  Plumbum,  Stannum 
ct  Aurum  iacillime  penetrat  ct  friabilia  - 
reddit;  ct  cum  omnibus  quidem  Sub- 
flantiis^ Metallicis  (Nickel  et  Regulo 
Cobalt  forfan  exceptisj  quanquam  cum 
terro,  Antimonio  ct  ./Ere  paullo  dif- 
ficilius,  vel  trituratione  frigida  auC 
calida,  vel  fufione,  coit,  Mixtura  inde 
proveniens  vulgb  Amalgama  reiftius  Ma- 
lagma  dicitur:  quod  eft  rnollius,  fria- 
bilius,  fluidius,  aut  fpillius  pro  diverfa 
quantitate  Mercurii  in  eo  conficiendo 
adhibiti. 

24  Amalgama  Mercurii  et  Argenti 
gravitatem  habet  fpeciftcam  majorem 
gravitate  fpeciftca  ipfius  Mercurii. 

25^  Acida  vegetabilia  et  Sales  alka- 
lini  cadem  fere  methodo  in  Mercurium, 
qua  in  Aurum  et  Argentum,  agunt. 
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CAP.  IV. 

De  Anlimonio  et  ejus  Regulo. 

I ^Ntimonium  crudim,  eft  Minera  a 
terreis  et  lapideis  recrementis 
Eliquatione  purgara,  ftriis  nitentibus 
tanquam  aciculis  ordinarim  fere  dif- 
pofitis  diftinclnm,  atque  ex  Sulphure 
et  parte  mctallica,  quas  Regulus  anti- 
momi  appellatur,  paribus  plerumque 
quantitatibus  conflatum. 

2 Antimonium  crudum,  igne  mitiori 
uftulatum,  album  copiose  emittit  fu- 
iTium  ; quern  Riorum  nomine  colligere 
licet.  Refiduum  gradatim  mutatur  in 
Calcem  cineream  ; quae,  igne  fortiori 
fufa,  vitrum  facit  hyacinthini  aut  fulvi 
coloris,  durum,  volatile,  c6  pellucidius 
qua  perfetftior  fuerat  Calcinatio  et  te- 
nuior  Liquefatftio. 

3 Vitrum  antimonii,  cum  aqua  regia 
digeftum,  colorem  ei  rubefeentem  im- 
pertit : Acidis  vegetabilium  aut  Vinis 
infufum,  abrafione  quadam  fuse  fub- 
ftantise  vim  ipfis  cmeticam  conciliat; 
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quas  tamcn  repetitis  infufionibus  lan- 
guefcere  quidem  ct  exhauriri  dicitur. 

4 Vitriim  Antimonii,  vel  Antimo- 
nium  crudum,  turn  lapides  turn  me- 
lallica  omnia  corpora  (Auro  et  Platina 
txcepcis)  fufione  diiTolvir,  et  volatilia 
reddit:  et  hinc  a quibufdam  vocatur 
Lupus  voraXy  Balneum  Solisy  &c. 

5 Vitriim  vel  Calx  Antimonii,  cum 
Carbone,  Sapone,  aliave  fubflantia 
Ph'ogifton  continente  fufa,  reducitur 
in  Regulum  ; qui,  fi  pariium  debita 
fiat  refrigeratio,  ilellae  fpeciem  in  fu- 
perficie  plerumque  exhibet. 

6 Regulus  Antimonii  eft  Semi-me- 
tallum  durum  admodum  et  fragile, 
quod  a Zinco  et  Bifmutho  turn  fpecie 
externa(qua  nec  casrulefcit,ut  Zincum, 
nec  flaveicit,  ut  Bifmuthu’m)  turn  fu- 
filitare  difficiliori  diftinguitur. 

7 Regulus  Antimonii,  in  igncaperto 
mitiori,fatifcit  in  Calccmvitrefcentem; 
at  in  vafis  claufis,  valido  igne  fufus, 
prorfus  volatilis  eft ; et  Flores  exhibet 
fpiculorum  fplcndcntiun  inftar,  aqua 
^grius  folubilcs,  igne  vix  volatiles,  et 
in  Regulum  difhcillime  rcducendos. 

8 Regulus  Antimonii  conjici  potefly  vel 

V 2 Calcis 


( 324  ) 

CaJcis  rediidjqne,  u,t  in  propolidone  5* 
explicatuni  cfr  ^ vejPraecipitatione  fic- 
ca^  qua  nimirum  interventu  .^iterius 
corporis  fulphur  a parte  j'cguluia  fcpa- 
ratur;.  vel  folutione  humida  par^ti-s  nie- 
tallicse  Antimonii  crudi  in  Aqua  Regia 
fada  et  Calcis'inde  dcjiciendae  rc- 
dudionc. 

9 Regulus  Antimonii,  cum  Fcrro> 
Stiuino  et  Zinco  fufus,  mixcoras  me- 
tajlicas  conilituit  qusc  minoreiq  habent 
gravkarem  fpecificam  ; cum.  Argento,. 
Cupro,  Plumbo,.et  Bifmutho,  quse  ma- 
jorem  quam  fccundum  r.egulas  com- 
munes habere  debent. 

JO  Reguli  Antimonii  cum  acido 
nitri  concodi  aliquid  dilTolvitur,  ac 
njaxima  ex  parte  in  pulverem  album 
corroditur : fi  cum  Acido  vitriolico 
diftilletur  qorroduur  quoque  ; Acidum 
autem  fit  fulphureum,  et  Sulphur  faepe 
fublimarur.  In  Acido  marino  difii- 
culter  'Tolvitur,  facillime  in  Aqua 
Regia. 

II  Si  Regulus  Antimonii, -vcl  Anti- 
mOnium  crudum,  cum  fublimato  mer- 
curii  corrolivo  trituratione  probe  mif- 
ceatur  ct  difiilletur,  Acidum  mari- 
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num  in  fubliinato  Mercurium  deferens, 
Regiilo  Antimonii  fefc  adjunget,  en 
cum  eo  elevabitur,  et  in  Excipulum 
tranfibit^  vel  collo  Retortae,  pingue- 
dinis  glacialis  aur  Butyri  I’pecic,  ad- 
haerebit : unde  Butyrnm  Anlimonii  nun- 
cupatur.  Audto  deinde  igne,  Mercii- 
rius  vivus  puriffimus  afcendcrj  et  in 
Recipiens  decurret.  Denique,  fi  An- 
timonium  crudum  adhibeatur,  Cinna- 
baris  fublima>ta  in  coiio  Retortae  in- 
venierur. 

12  Butyrum  Antimonii  acre  deli- 
quefcit,  et  pulverem  album  deponic : 
repetitis  dirtillationibus  fit  ex  parte 
fluidum,  et  olei  inftar  limpidum  ; ex 
parte,  11  re61e  inftituatur  dillillatio, 
fublimatur  cryfiallorum  forma,  in  acre 
volatilium  admoduin  et  deliquefccn- 
tium. 

13  Butyrum  Antimonii,  aquam  af- 
fundendo,  ladcfcit  ; et  ob  Acidum  de- 
bilitatum,  vel  propterea  quod  Sales 
perfc^tc  medii  aqua  vix  funt  folubiles, 
Regulus  Antimonii  in  co  foliitus  maxi- 
ma ex  parte  ad  imum  fubfidet,  fpecic 
pulvcris  albi;  qrji,  cum  aqua  feplus 
abiuatur,  inlipidus  flct;  et  voeatur 

3 rulvis 
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Ptilvis  Algaroihy  vel  (improprie  licef, 
cum  nihil  infit  Mercurii)  Mercurius 
vit<£ ; qui,  fi  fufus  fit,  vitrum  fuccinei 
coloris  evader. 

14  Liquor  pofi  pulveris  Algaroth 
ptecipitationem  remanens  Butyri  ali- 
quid  in  fe  retinet  foluti,  quod  evapora- 
tione  cryfiallos,  difiillatione  falem  fub- 
limatum  in  collo  retortae  exhibet,  aere 
non  deliquefcentem,  fpiritu  vini  folu- 
bilem,  fali  fedativo  baud  abfimilem. 
Ipfe  liquor,  fed  nullo  jure,  nuncupatur 
Spiriius  vilrioli  philofophicus. 

15  Si  acidum  nitri  a Butyro  Anti- 
monii  difiillatione  feparetur,  Aqua  Re- 
gia nonnullis  forfan  Reguli  partibus 
inquinata  obtinebitur,  quae  vulgo  dici- 
tur  Spiritus  Nitri  hezoardicuSy  a malTa 
refidua  novi  fpiritus  nitri  abfiraclione 
fubfequente  calcinatione  et  ablutione 
conlicitur  pulvis  j qui  dicitur  Bezoar- 
dicum  minerale. 

16  Sal  Alkali  fixum  turn  codione  turn 
fufioneex  Antimonio  crudo  fulphur  ejus 
cxtrahit,et  ^\cHe par  Sulphur  is  confiituitj 
quod  partem  regulinam  Antimonii  fia- 
tim  dilTolvens  hepar  efficit  Antimonii, 
colore  hepatico  vario,  et  aqua  copiofius 

aut 
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aut  parcius  folubile,  pro  diverfis  pro- 
portionibus  quibus  Alkali  fixum  et 
Antimonium  una  admifceantur.  Ex 
Hepate  Antimonii  Pharmaceutici  pa- 
rant  medicamentum  quod  vocanc  Cr^?- 
cum  metallorumy  nec  non  Vinum  anti- 
monialey  Tartarian  emeticumy  &c. 

17  Sulphur,  quod  ab  Hepate  Anti- 
monii aqua  foluto  per  Acetum  aut 
Acidum  quodcunque  praecipitetur.  Sul- 
phur Antimonii  auratum  nuncupatur. 
Quod  vcro  fpontanea  praecipitatione, 
durn  frigefcit  folutio,  dejicitur,  Kermes 
mineralis  aut  Pulvis  Carthufianorum  vo- 
catur:  Utrumque  a fulphure  communi 
difcrepat  portione  Reguli  Antimonii 
qucE  in  co  continetur ; a fe  invicem 
vero  didinguuntur,  turn  proportione 
partis  regulinae  ad  partem  fulphuream, 
quae  minor  eft  in  pulvere  Carthufia- 
norum  qu^m  in  fulphure  aurato,  turn 
quod  Kermes  mineralis  alkali  aliquid 
hxi  fibi  adjundtum  retinct. 

18  Si  Antimonium  crudum  nitro 

commifccatur  et  deflagretur,  rnaffa  rc- 
fidua,  diverfis  coloribus  infignis,  di- 
verfis medendi  viribus  valet, ^ atque 
(aocus  Antimonii  me dicinalis  Croan 

V 4 Anti- 
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Antimomi  mitior,  Antlnmiii  Calx  dta- 
■phorettcay  &c.  nominatur;  pro  variis 
proportionibus  quibus  Nkrum  et  An- 
timonium  inter  ie  mifceantur.  Si  ca 
quantitas  Nitri  adhibeatur  quas  toti 
Sulphuris  Antimonii  deflagrarione  dc- 
firuendo  fatis  fit,  vis  maxima  emetica 
nialfae  refiduae  comparabicur  : fin  mi- 
nori  aut  majori  proportione  admifcean- 
tur,  turn  aut  totum  Sulphuris  non  eric 
abfumptum,  aut  pars  etiam  Reguli 
Phlogifto  fuo  privabitur.  Utroquc 
modo  mitius  fit  medicamentum  ; 
quippe  quod  vcl  ad  Antimonii  crudi, 
Yel  ad  Calcis  mctallicje,  vires  acecdar. 

19  Regulus  Antimonii  cum  Sul- 
phu  re  liquatus  in  malfam  firiacarn  cmdo 
Antimonio  fimilem  frigore  concrefcet. 


CAP.  V. 

De  Bifmuiha. 

,1  T3ISMUTHUM  eft  Semi-me- 
X3  tallum  caeteris  Metallicis  Sub- 
ftantiis  (Stanno  excepco)  minore  ignis 
gradu  fufiie ; inter  Semi-metalla (Nic kel 

excepto) 
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cxcepto)  fixiflimum;  ponderofum,  fra- 
gile, ab  acre  et  aqua  vix  immutan- 
dum  I Anri  inftar  purum,  non  mine- 
ralifatum,  femper  repertum. 

2 Bifmuthum,  in  valido  igne  fufum, 
fumiim  exfpirat  inflammabilem  ; et, 
vel  per  fe,  vel  cum  additione,  fubli- 
mari  poteft  in  Flores  flavefeentes : In 
aperto  et  mitiori  igne,  mutatur  facil- 
lime  in  Calcem  cineream;  quae  conti- 
nuata  flammae  reverberatione  flavefeit, 
at  vix  nifi  dum  calida  reftar,  rubefeer. 
Calx  in  Vitrum  liquefcit,  pellucidum, 
lufcum,  terrarum  vitrificationi  et  ulibus 
docimaiticis  apprime  accommodatum. 

3 Acidum  Nitri  Bifmuthum  diffolvit 
magnacum  ElFervefcentia  et  vaporum 
crudlatione.  Solutio,  evaporata,  praebec 
crydallos  albas : alfulione  aquae  purae, 
Bifmuthum  partim  in  ea  fufpcndiiur  ; 
partim  ab  ea  dejicitur  ; et  pulvis  lie 
dejedus  vocatur  Magijlerhim  Bifmuihi\ 
Blanc  d'Efpagne,  vel  Blanc  des  ferlcs. 

4 Acidum  Salis  marini,  cum  Bif- 
niutho  codum,  parum  ejufdem  dif- 
lolvit:  Acidum  Vitrioli  nihil,  quod 
praecipitari  poted  ; at  colorem  rubef- 
centem  ab  eo  extrahit. 

5  Si 
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5 Si  Acidum  Vitrioli  in  Bifmuthum 
fufum  infundatur,  vel  ab  eo  abftraha- 
tur,  fulphuris  aliquid  colore  fufco  fub- 
limatur,  et  odor  arfenici  fenticur. 

6 Acida  Vcgetabilia  aliquid  Bifmu- 
this,  quod  ab  Alkali  praicipitari  potcri, 
codione  diflblvunt.  Alkalia  hxa  Phlo- 
gifto  imbuta,  et  alkalia  volacilia,  in 
Bifnauthum  eodem  ierc  modo,  quo  in 
Argentum,  agunt. 

7 Bifmuthum,  cum  Sulphure  fufum, 
cum  eo  coic  et  maiTam  efformat  ftria- 
tam,  Antimonio  crudo  qucdammodo 
fimilem,  et  facile  liqucfcentcm, 

8 Bifmuthum  cum  omnibus  Metal- 
licis  Subflantiis  (Zinco  et  Nickel  ex- 
ceptis)  fefe  fulioiae  commifcet  et  fiuxi- 
liora  reddit:  Stannum  dealbar,  durius, 
magis  fonorum,  et  fragiiius  hmul  ef- 
fidens. 

9 Mercurius  et  Bifmuthum,  paribus 
ponderibus  una  fufa,  Amalgama  foli- 

' dum  co’^ftituunt.  Idem  did  poteft  de 
Mcrcurio  ct  Plumbo.  At  Mercurius, 
Plumbum,  et  Bifmuthum,  paribus  pon- 
dcribus,  Amalgama  dfoimant  fiuidum  ; 
ab  hoc  Bifmuthum,  lob  fpecie  pulveris 
gryfei,  brevi  feparatur;  at  Plumbum 
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adeb  tcniiiter  folutum  reliat,  lit  per 
Corium  una  cum  Mercurio  tranfear. 

10  Aqua  ebullit  gradu  caloris,  in 
Thcrmomctro  Fahrenheitiano,  213°. 
Bifmuthum  liquefcit  gradu  460°.  Stan- 
num liquefcit  gradu  410°.  Ac  Mix- 
tura,  ex  paribus  quantitatibiis  flanni  et 
bilmuthi  conflata,  liquefcit  gradu  280°. 

1 1 Si  Plumbum,  Stannum,  et  Bifmu- 
thum una  fundantur  paribus  ponde- 
ribus,  Malfa  mixta  minori  dicitur  li- 
quefcere  ignis  gradu  quam  eo  quo  aqua 
ebullit. 


CAP.  VI. 

De  Zinco  et  Lapide  Calaminari. 

I j APIS  Calaminaris  tertiam  vel 
^ majorem  ponderis  fui  partem, 
Florum  Ipccie  ncc  fulphur  ncc  arfe— 
nicum  redolentium, ulfulationc  amittit. 
Si  cum  pulvere  carbonum  pcrmifcca- 
tur,  et  igne  vehemcntiflimo  vafis  quan- 
tum fieri  potcrit  claufis  diflilletur,  Sub- 
liantiam  praebebit  Metallicain,  cx  coe- 
ruleo  albani;  quae  Zincum  appellatur. 

2 Zimum 
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2 Zincum  eft  Semi-metallum : vd 
ftriauim,  ut  Zincum  Goflarienfe ; vd 
teflelis  diftindum,  ut  Indicum  et  An- 
glicanum;  durum;  fonorum,  malleo 
(dum  frigidum  eft)aliquancum  cedens ; 
in  pulverem  trituratione  non  reducen- 
dum;  in  igne  liquefcens  limul  ac  ru- 
bet,  at  Plumbo  difficilius:  fsepius  fu- 
fum,  fit  (Stanni  inftar}  durius,  fragi- 
lius,  minus  tufile,  et  calcinationi  minus 
obnoxium  : ab  acre  et  aqua  non  mul- 
tiim  rnucatur. 

3 Zincum,  igne  leniori  fufum,  mu- 
tatur  in  Calcem : at  fi  violentior  fit 
ignis,  inflammatur  cum  ftrepitu,  et 
odorem  emittit  arfenicalem ; flamma 
iucidiflima,  viridis,  ne  minima  fuligine 
inquinata,  durat  donee  roia  Zinci  mafia 
fir  combufta  et  in  Flores  albos,  levif- 
fimos,  GofTypio  fimiles,  (quos  Lanam 
iiuncupant  Philojophicam)  f'ublimata. 

4 Zinci  Fiores  ab  Acidis  omnibus 
difTolvuntur ; Phlogifti  additione,  in 
vafis  claufis  reduciintur ; in  igne  fixi 
reftanr,  et  in  vitrum  colons  prafini 
tandem  convertuntur. 

5 Acida  omnia  mineralia,  nec  non 
Acetuin  faciiiori  negotio  Zincum  quain 

caetera 
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csEtera  Metaliica  Corpora  difToIvunt: 
Si  cum  Oleo  Virrioli  diliilletur  Sulphur 
fublimatur,  Refiduum  Arfenicum  oler. 

6 Zincum  dum,  ab  Acido  vitriolico 
aquofo,  vel  ab  Acido  marino  concen- 
trate, dihblvitur,  Aerem,  vcl  vaporem 
eiafticum,  foetidum^  inflainmabilem 
copiose  emittit;  ct  nihil  Sulphurise 
praebet. 

7 Pondus  rotum  Aeris  inflammabilis, 
qui  per  folutionem  Zinci  in  Acido  vi- 
iriolico  generatur,  asquale  circitcr  de- 
prehen'ditur  parti  vicefimae-quartae 
ponderis  iplius  Zinci. 

8 Denlitas  aeris  inflammabilis  fere 
eadem  eft  ex  qualictinque  metallo,  ve[ 
qualicunque  Acido  fit  genitus. 

9 Aer  inflammabilis,  per  folutionem 
Zinci  gcn.eratus,  levior  eft  acre  com- 
muni  (Thermometro  denotante  gradum 
50  ct  Barometro  30  uncias)  in  propor- 
tione  circiter  1 1 : i . 

10  Zincum  in  Acido  vitriolico  fo- 
lutum,  evaporatione  concrefeit  in  Cry- 
flallos,  quae  vocantur  Filriolum  Album 
vel  Gojlarietifc. 

1 1 Zincum  cum  omnibus  Metallicis 
' Subftantiis  (Bifmucho  exceptoj  fufione 

uniri 
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imirl  potcfl.  Paullo  difficilius  coit  cum 
Ferro  ; facilius  cum  Cupro  ; cum  re- 
iiquis  flicillime. 

12  ZincLim  ab ‘omnibus  Metallicis 
Corporibus  diflinguitur ; et  ab  iis  de- 
purgari  poteft  : eo  quod  cum  SuJphure 
aut  Hepaie  Sulphuris  colliquefaclum, 
nuilam  ab  iis  mutationcm  patitur. 


CAP.  vir. 

De  Cob  alto  ei  ejus  Rcgulo. 

I Cl  Cobaltum  uftulatione  in  furno 
^ reverberii  ab  arfenico  liberetur, 
in  pulverem  poflea  rcdigatur,  et  cum 
duplo  vcl  triploarenae  aut  filicum  cal- 
cinatorum  et  contuforum  mifceatur, 
mixtura  aqua  irrorata  in  maflam  quad 
lapideam  brevi  indurefcit,  et  Zqffcra 
vocatur. 

2 Omnia  Acida  mineralia  Zafferae 
venalis  aliquid  dilTolvunc ; acida  vitrioli 
et  nitri  colorem  fulvum  aut  rofeum  ab 
ea  exti  ahunt  qui  calore  non  mutatur  ; 
cum  ab  acido  marino  fa(5ta  eft  folutio, 
colorejus,  dum  frigida  manet,  eft  fulvus 

aut 
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aut  intense  viridis  prout  acidiim  efl 
aqua  dilutum  necne;  at  dum  calefcit 
fclutio  fulvus  iTuitatur  in  viridem. 

3 Zatiera  in  acido  vitriolico  foluta, 
forma  pulveris  ccerulei  praecipitatur  ab 
alkali  fixo  phlogifto  imbuto  ; fi  uberior 
alkali  copia  adhibeatur,  praecipiratum 
fit  e caeruleo  gryfeum,  quod  tamen  af- 
fufione  fpiritus  falis  colorem  caeruleum 
rccuperac  prorfus,  uti  evenire  foler  cum 
caeruleum  Berolincnfe  a folutione  vi- 
irioli  viridis  dejicitur. 

4 Zaffera  in  acido  vitriolico  foluta 
galiarum  dccoclo  affundendo  nigrefeit. 

5 Zaffera  ab  acido  quovis  praecipi- 
taia,  cum  olco  aut  fevo  miffa  et  igne 
leniter  calcinata,  fit  pulvis  niger  qui 
magneti  obfequitur. 

6 Zalfera  igne  liquefcit  in  vitrum 
caeruleum,  quod  cum  in  poHinem  fub- 
tiliffimum  reducitur  vocatur  ^rnaltum 
vel  Encaiijlum  caeruleum. 

7 Si  Zaffera  aut  Smaltum  cum  fub- 
ftantia  inHammabili  una  fundanrur, 
odor  arfenicalis  fentitur,  ct  fubflanria 
nictallica  in  fundum  praecipitatur  quae 
dicitur  Regttlus  Cobalt i, 

8 Rcgulus  Cobalti  a redudione  Zaf- 

ferae 
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ferae  ab  acidis  praecipitatas  vel  fmalti 
proveniens  eft  fragilis  admodum  ct 
durus,  colons  gryfci,  texturas  laevis  at 
non  granulatac;  a magnete  promptif- 
firae  attrahitur,  calcinatione  mutatur 
in  pulverem  nigrum  qui  ab  igne  vche- 
mcmiori  in  vitium  caeruleum,  feiri 
inftar,  liquefcit. 

9 In  Rcgulum  Cobalti,  acida  vitrioii 
et  falls  marini  vix  agunt;  folutio  in 
acido  nitri  facSa  eft  rubra,  in  aqua  regia 
viridis. 

I o Regulus  Cobalti  per  Alkali  fixum 
commune  ab  aqua  regia  praecipitatur 
in  pulverem  rubefcentem,  per  Alkali 
phlogifto  imbutum  in  pulverem  caeru- 
ieum. 


CAP,  VIII. 

De  NickeL 

I lyriCKEL  eft  Semi-metallum 
X\l  cx  gryfco  rubens,  casteris  minus 
fufile,  in  calcem  viridem  mutabile,quje 
in  igne  etiam  fortiffimo  vix  liquefcet  in 
vitrum. 
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2 Si  Nickel  et  Bifmuthum  una  fun- 
dantur  et  fub  fufione  admifeeantur. 
Nickel  conjundionem  cum  Bifmutho 
prorfus  aufugiens  Temper  fupernatat, 
et  Bifmuthum  in  imum  fublidet. 

3 Acidum  vitriolicum,  fiveconcen- 
tratum  fit  five  aqua  dilutum,  Nickel 
non  diffolvit : Acidum  marinum  paullo 
fegnius  in  illud  agit;  Acidum  nitri 
cum  fumorum  rubrorum  eiudlatione 
violenter  diffolvit,  folutio  viret,  et  ab 
Alkali  volatilis  affufione  fit  caerulea. 

4 Dum  Nickel  ab  acido  nitri  dif- 

folvitur,  flocculi  gryfei  ab  eo  fepa- 
rantur,  qui  in  igne  et  fulphiiris  et  arfe- 
nici  dant  indicia.  ^ 

5 Nickel  ab  acido  nitri  per  alkali 
fixum  prsecipitatur  in  pulverem  fub- 
viridem. 


CAP.  IX. 

De  Plumb 0 five  Saturno, 

^ 'pLumbiim  efl  Metallum  imper- 
A feflum,  minus  quam  csetera 
durum,  elallicum,  tenax,  et  fonorum  ; 
V.  Z Stanno 
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Stanno  minus  fufile  ;i,rab  a6i!idnc  aeris 
er  aqua^  rubiginem  quandam  gryfeam 
contrahit,  at  difficilius  corroditur  qiiam 
Ferrum. 

2 Filtim  Plumbi  cylindricurn,  cujiis 
diameter  decimae  parti  unci a?qualis- 
eft,  fudinere  poteft  pondus  291-  Li- 
brarum. 

3 Plumbum  in.  ignefluit  antequam 
candefeit ; au^o  Galore  eftumat  et 
ebullit ; fufum  in  fuperficie  tegitur  pel- 
licula cinerea  verftcolore ; qlia  femora 
vel  cum  plumbo  mixta,  altera  enaf- 
citur ; et  fic  tandem  tota  mafia  in 
Calcem  convert!  poteft  quae  vocatur 
Plumbum  uflunu  Hoc  autem,  Plumbo 
in  Kune  finem  adhibito,  levius  eft. 

4 Plumbum  uftum,.  ft  fubitam  ignis 
violent!  adionem  patiatur,  fit  Olei  in^- 
ftar  fluidum,  et  in  Scoriam  convertitur 
vitrefeentem,  ex  fquamofis  lamellis, 
flavefcentlbus  aut  rubefeentibus,  pro 
diverfo  ignis  gradu,  conftantem,  et  Li- 
ihargyrus  vocatur.  Lithargyrus  aeque 
ac  Plumbum  uftum  in  igne  mitiori 
diutius  detentus,  flamma  fimul  in  fu- 
perficiem  ejus  fuperne  reverberata,  fit 
primo  fiavLis,  deinde-  aureus  et  Gallico 

idioraatc 
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idiomatc  a Pidoribus  dicitur  Majpcoi ; 
randem  ruber,  ct  vocauir  Minium. 

5 MaHicoc  in  igne  calefadus  fit  e 
flavo  ruber,  frigefeens  itcrum  fit  flavus. 

6 Plumbum  in  Minium  converfum, 
licet  mulcum  de  fubfiantia  fua  Plorum 
forma  deperdat,  pondere  pliifquam  de- 
cima  parte  augetur  ; at  Minium  illud 
nihilominus,  Redn6iione  fa tid,  pondus 
aequale  ponderi  Plumbi  ex  quo  crat 
confexT:  urn  minime  praebebit. 

7 Lithargyrus,  Mafiicor,  Minium, 
aliaeve  Plumbi  Calces,  facile  liquefcunt 
in  Vitnim  coloris  aurei. 

8 Lithargyrus  vel  Vitrum  Pkimbi 
cum  lapidibuSj  vel  terris  quibufeunque 
refractariis  fufus^  mirifice  earum  lique- 
fadionem  prdmovet ; ct  Metallica  cor- 
pora (Auro,  Platina  et  Argento  ex- 
ccpiis)  in  Scoriam  vel  Viirum  feciim 
rapit ; et  hinc  commode  adhibetur  turn 
ad  Vitra  conficienda  pellucidiffima,  lum 
ad  Metalla  perfccfa  a Mincris  et  Me- 
tallicis  imperfectis  purganda. 

9 Plumbum  ab  Acido  Nicri  aqua 
diluto  copiose diirul  vitur.  Solutio  eva- 
porata  in  Cryfiallos  concrcfcit,  albas, 
pyramidalcs,  fapore  duices,  auficras ; 

z 2 qua? 
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quse  in  vafe  daufo  igni  expofits  cre- 
pitant at  non  inflammantur. 

10  Plumbum  in  Acido  Nitri  folu- 
tum,  inde  praecipitatur  ab  Acidis  turn 
Vitrioli  turn  Sails  marini  quibus  fefe 
conjunget : cum  Acido  marino  fic  con- 
jundum  Plumbum  quod  corneum  vo- 
cant,  cum  Acido  Vitrioli,  Vitriolum 
Plumbi  conftituit. 

1 1 Si  Plumbum  fit  cum  Acido  Vi- 
trioHco  concodum,  aliquanta  ex  parte 
diflblvitur;  Diftillatione  in  valisclaufis 
inftituta,  totum  corroditur  in  maffam 
albam  aqua  ex  parte  folubilem  ; vapor 
Sulphurous,  qui  inflammationem  non- 
nunquam  admittit,  fub  fine  exit,  et  Sul- 
phur fimul  fublimatur. 

12  Si  in  Plumbum  fufum  Acidum 
Vitriolicum  infundatur.  Sulphur  com- 
muni  prorfus  fimile  flatim  fublimatur. 

13  Si  Plumbum  fit  cum  Acido  ma- 
rino codum,  exigua  ejus  pars  ab  Acido 
diffolvitur.  Solutio,  debita  fada  eva- 
poratione,  Cryfiallos  fiftit,  albas,  pel- 
lucidas,  Nitro  baud  abfimiles ; vel  cum 
adhuc  calida  fit  in  aquam  frigidam  in- 
fufa,  priecipitatum  prtebet  cximie  al- 
bum. 


14  Acetum 
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14  Acetum  longa  digefbione  parum 
Plumbi  difToIvit ; at  in  vapores  refolu- 
tum  illud  rodit  in  rubiginenri  fquamo- 
fam,  triabilem,  infipidam,  inodoram, 
quae  vocatur  Ceriifa  alba. 

15  Cerufa  alba,  vel  Lithargyrus,  vel 
Minium,  li  cum  Aceto  coquatiir,  ab 
eo  diirolvitur.  Quaelibet  harum  folu- 
tionum  ufque  ad  Mellis  fere  cralTiciem 
evaporata,  Salem  praebet  cryftallinum, 
dulcem,  ftipticum,  venenofum  didfum 
Saccharimi  l^atiirniy  quod  diftillatione 
fpiritum  ardentem  praebet. 

16  Olea  Vegetabilium  live  ftillatitia 
five  prelTa  Plumbum  integrum  vel 
Calces  cjus  quaflibet  (copiolius  autem 
Minium]  in  codlione  dilTolvunt.  Solu- 
tiones  ab  Aceto  polfunt  decomponi  : 
et  Olea  prelTa  fic  a Plumbo  liberata 
Spiritu  Vini  fiunt  folubilia. 

17  Alkalia  lixa  per  Calcem  vivam 
acuala,  parum  Plumbi  dilTolvunt,  mul- 
tum  rodunt. 

iS  Si  Calx  quaelibet  Plumbi  vel 
Plumbum  integrum  cum  Sulphure  li- 
qucfiar,  in  Mineram,  ignc  vix  fulibilcm, 
^tt  naturali  Plumbi  Mincrae  fpecie  pcr- 
liniilcm  mutabitur.  Plumbum  cum 

z 3 Arfenico 


( 34?  ) 

Arfenico  fufum  in  Flores  partim  fubli- 
inatur,  partim  in  Vicrum  hyacinthinum 
mutatur. 

19  Plumbum,  cum  omnibus  fub- 
flantiis  Metallicis  (berro  excepto),  per 
fuiionem  commifeeri  potefi. 

20  Si  Mixrura  Metallica  ex  Plumbo 
et  Stanno  confecla  (it  fufa  cum  ferro^ 
Stannum  (connubiuin  Plumbi  rcfpuensj 
fefe  Ferro  adj unget. 

21  Si  Mixtura  Metallica  cx  Ferro  et 
Cupro  vel  ex  Ferro  et  Argeiuo  con- 
fiata,  fit  fufi  cum  Plumbo,  Cuprum 
vel  Argentum  Ferrum  deferet,  et  cum 
Plumbo  in  mafiam  coibit. 

22  Si  Mixtura  Metallica  ex  Plumbo 
et  Stanno  confecta  fit  fufa  cum  mixtura 
ex  Ferro  et  Argemo  qonflata.  Stannum 
(Plumbum  deferens)  fefe  Ferro  ad- 
junget ; et  Pkimbum  fimul  Argenti 
connubiumi  petit,  ct  maffas  (utcunque 
fub  fufione  agitantur)  diflinda,s,  cum 
frigefeunt,  Temper  exhibebunt. 

23  Plumbum  fcriptorium  five  Mo- 
libdsena,  igne  violentiffimo  occlufo, 
fere  nihil ; igne  apcrio  decimam  quar- 
tam  partem  ponderis  amittit.  Keli- 

duum 
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duum  ne  particulam  prasbet  Plumbij  at 
Ferri  Magncti  obedientis  multum. 

24  Plumbum  fcriptorium,  in  • pol- 
linem  comminutum,  cum  Sulphure  li- 
quate intime  colt,  et  maflam  vix  a veia 
Minera  diflinguendam  conftituit ; nifi 
quod  in  flamma  candelae  accenditur^  et 
fumum  Sulphureum  exfpirat. 

I 

CAP.  X. 

De  Cupro  five  Venere. 

I  U P R U M eft  Metallum  im- 
perfeclum ; Auro,  Argento, 
Plumbo  et  Stanno  magis  durum  et 
clarticum,  at  in  ig’ne  minus  fuftle ; 
Plumbo  et  Stanno  magis  dudtile  et 
fixum : et  omnium  maxime  fonorum. 

2 Cuprum,  diu  candefeens,  tandem 
fluit ; fufurn,  lit  humidi  admodum  im- 
patiens ; in  aperto  igne  violentiori  ft 
detincatur,  Pondus  ejus  diminuitur. 
Superficies  comburitur,  et  in  Crocum 
fubrubrum  convertitur,  qui  ab  igne 
folari  denfato  vitrum  fit  rubrum. 

3 Ea  eft  Ciipri  tenaciias  ut  filum 

z 4 cylin- 
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cylindricum,  cujus  diameter  aequalis 
eft  decimae  parti  unciae,  fulHiieat  pondo 
2991. 

4 Cuprum  ab  omnibus  Acidis,  turn 
mineralibus  turn  vegetabilibus,  dif- 
folvitur,  nec  non  ab  Alkali  fixo  er  vo- 
latili,  a Salibus  mediis,  Oleis  expreflis 
et  eflentialibus  ; ab  ipfis  Aere  et  Aqua 
eroditur  et  in  ^ruginem  mutatur  : 
fri^u  calefaBuniy  odorem  ; manducatum, 
faporem  naufcam  moventem  praebet. 

5 Cuprum  ab  Acido  Niiri  facillime 
diflblviturj  ab  Acido  marino  difficilius, 
ab  Acido  vitriolico  difficillime,  nift 
acidum  fit  concentratum  et  ebulliens. 
Haec  Solutio  cryftallos  dat  caeruleas, 
figura  rhomboidales,  in  aere  non  deli- 
quefcentes,  quaeque  Vitriolum  confti- 
tuunt  quod  a Mercatoribus  Romanum 
aut  Cyprium^  vel  Cuperofum  aeruleum 
vocatur. 

6 Ab  aquis  caementatoriis  ut  vocan- 
tur,  vel,  quod  eodem  redit,  a vitriolo 
caeruleo  in  aqua  foluto  Cuprum  pu- 
tiftimum  pra^cipitatur  additione  ferri. 
Solutio  virelcit,  acido  ferriim  fubeunte. 

7 Si  Cupri  lamellae  fint  alrcrnatim 
ftratae  cum  vinaceis  exficcatis  (quae 

cum 
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cum  vino  gencrofo  per  fermentationcm 
in  acetum  abeunte  aliquot  dies  prius 
fuerint  digedas)  erodentur,  ct  fuperli- 
cies  fingularum  viridi-caerulea  quadani 
cooperietur  efflorefeentia,  quae  ALrugo 
vel  Firide  Mris  nuncupatur. 

8 Cuprum  vel  Viride  .-^iris  venale 
(quod  confrat  ex  Cupro  et  Acido  in 
proportionc  circiter  5 : 7.)  ab  aceto 
ItillatitiofoIutLim^dat  per  infpiirationeni 
cryftallos  virides,  aere  ficco  in  puivcrem 
latii'centes,  quae  apud  Mercatores  im- 
proprie  dicun tur  VtridejEris  diflillaiiim. 

9 Viride. '^Lris  diftillatuin,  dirnidium 
pene  fui  ponderis,  Acid.i  admodum 
concentrati  dillillatione  praebet,  quod 
Ace  him  radical  urn  vel  Spin  I us  Venens 
vocatur. 

10  Spiritus  Veneris  eft  aliquantum 
volatilis,  odorern  exhalat  futFocanrem  ; 
igne  Spiritus  quemadmodum  Vini  eft 
indammabilis  ; cry  flail  ifationem  ad- 
mittit ; et  JEiherem  aceiqfum  dillilla- 
tioiie  cum  Spiritu  Vini  exhibet. 

1 1 Reliduum  cx  Spiritu  Veneris 
pra*paraiione  in  Cuprum  reducitur  per 
fimpliccm  cum  Borace  fuliunem. 

12  Si  Cupri  limatLira  ct  Sublimatum 

Mercurii 
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Merciirii  corrofivum  una  diftillentur, 
Acidum  marinum  Cuprum  invadens, 
illud  in  mafTam  refinae  citrinac  vel  ru- 
bras  fimilem  mutabit. 

13  Cuprum  ab  Oleis  vel  Spiritu 
Vini  folutum,  vel  in  integro  eciam  fuo 
flatu  igne  utcunque  combuftum,  colo- 
rem  viridem  flammas  impertit. 

14  Cuprum  calcinatum,  praecipita- 
tum,  fulphuratum,  qualicunque  demum 
modo  puratum,  vel  etiam  integrum 
vitro  miftum  et  fine  additione  fufum. 
Colore  viridi  vitrum  imbuit. 

15  Si  Cuprum  fit  cum  Lapide  Ca- 
laminari  aliave  Zinci  Minera,  debita 
adhibitaencheirefi  colliquefacfiium,  pon- 
dere,  ad  tertiam  vel  majorem  ponderis 
totius  partem,  augebitur.  Mixtura 
Metallica  flava  confiabitur,  quae  Auri- 
chalcim  vocatur. 

16  Aurichalcum  frigefccns  Cupri 
malleabilitatem  habet ; igne  calefatflum 
fit  fragile  ; fed  levins,  durius,  fufilius, 
magis  fonorum,  fcorificationi  in  igne 
mitiori,adioni  aerisetaquse  ipfoCupro 
27iinus  obnoxium  deprehenditur. 

17  Aurichalcum  in  igne  diutius  fu- 
fum  mutatur  in  Cuprum ; quippe  Zin- 

cum 
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cum  five  pars  metallica  Lapidis  Cala- 
minaris  comburendo  dillipatur. 

1 8 AurichalcLim,  cum  Mercuric  tri- 
turatione  amalgamatum,  mutatur  in 
Zincum  ; quippe  Cuprum,  reftante 
Zinco,  Mcrcurio  adjungitur. 

19  Cuprum,  cum  Zinco  liquatum 
in  proportione  4:1.  vel  fecundum 
alias  proportioneSjMixturas  varias  Me- 
tallicas  conliituit,  coloreAuro  perquam 
limilcs,  afproptcr  Zinci  impuritatem 
plerumquc  tragiles  ; quae  vocantur  Me- 
talla  Prineipis  Rupertiy  Metalla  aurea 
JophijVicay  Metalla  Pombacinay  &c. 

20  Cuprum  album  conficiturex  Cupro 
colliquefacfo  cum  Arlenico  per  Nitrum 
fixo.  Saepius  fufum  pondere diminuitur 
parte  circiter  feptinia,  in  Cuprum  rn- 
brum  mutatur,  et  fub  fulione  odorein 
cfHat  arfenicalcm. 

21  Si  Cuprum  et  Stannum,  quibus 
pauxillum  Aurichalci  aut  Bifmuthi 
nonnunquam  adjicitur,  per  f'ufionem 
commifeeantur,  Mixturam  Mctallicam 
conftituent  fubHavam,  duram,  fonoram,. 
fragilem,  Aeris  et  Aquae  aClioni  ipfo 
Cupro  longe  difficilius  cedentern  ; quti^ 
vocatur  Metallum  tormenlorum  belli  to- 

riimy, 
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rum^  Campanarum,  JEs  Caldarium, 
Bronze^  &c.  provaria  proportione  qui- 
bus  Cuprum  et  Stannum  una  liquantur. 

22  Si  aequales  magnitudines  Cupri 
ct  Stanni  una  fundantur,  Mixtura  ex 
his  conflata  minor  erir,  parte  plufquam 
quarta,  quam  cuprum  et  ftannum  limul 
lumpta;  pondus  tamen  baud  mutabitur, 
et  gravitas  fpecifica  fiet  ipsa  Cupri 
gravitate  fpecifica  major. 

C A P.  XL 

De  Ferro  five  Marie. 

I Jp  E R RU  M eft  Metal  lum  imper- 
fedlilTimum ; acri  et  aquas  expo- 
fitum,  omnium  faciliime  rubigine  exe- 
ditur;  cteceris  (Platina  excepta)  minus 
fufile  et  (excepto  Cupro)  magis  lono- 
rum  ; duritic  et  elafticitate  omnia  ex- 
fuperat ; et  unicum  eft  quod  a Magnete 
attrahitur. 

2 Ferri  Filum  cylindricum,  cujus 
Diameter  decimee  parti  uncins  aequalis 
eft,  fuftinere  poteft  pondus  450  I.ibra- 
rum.  Flinc  Ferrum  videtur  omnium 

Metal- 
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Metal lorum  cfTe  tenaciflimiim.  Nam 
tenaciras  non  videtur  efle  menfuranda 
ponderibus  quibus  difrumpantur  fila 
iTietallica  earumdem  Diametrorum,  iit 
alibler,  fed  quibus  coheefio  datarum 
Ouantiratum  inatcriae  fuperatur ; vcl 
ponderibus,  quibus  fila,  cujus  Diametri 
func  in  reciproca  fubduplicata  ratione 
graviratum  fpeciiicarum,difrumpuntur. 

3 Ferrum,  violentiori  motu  attrituni, 
candefeit ; igni  fortiori  expofitum,  in 
i'uperficie  quodammodo  vitrefcic ; at 
fufionem  accedens  fcimillat,  fumum  vel 
flammam  quafi  Sulphuream  cmittir,  ct 
in  calcetn  mutatur;  at  in  claufo  vafe 
Calcinationem  non  patitur. 

4 Si  Ferrum  excandefeens  folliuiii 
continuo  flatu  urgeatur,  Calor  ejus 
augebitur  et  liquefcer. 

5 Ferrum  ab  Acido  vitriolico  aquofo 
facillimc  diffolvitur.  Solutio  haec  eva- 
poraca  Salem  praebet,  viridem,  rhom- 
boidalern,  qui  vocatur  <Sal  MarliSy  vi- 
triolum  vel  Cuperofiim  viride. 

6 Ferrum  durifiirnum,  fub  aqua  vi- 
triolica  per  plures  Annos  fubmcrlum, 
fit,  ut  dicitur,  mollitic  et  Culore  Mo- 
iibdcna;  perfimilc. 


7 Acidum 
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7 Acidum  nitrofum  agit  violenter  in 
Ferrum  ; rnarinum  paullo  fegnius  ; 
urrumque  cum  eo  Salem  deliquefcen- 
tem  efficif;  qui,  cum  Acidum  rnarinum 
adhibetur,  in  Spiritu  Vini  eft  maxima 
cx  parte  folubilis. 

8 Acida  omnia  Vegetabilia,  turn 
nativa  turn  ferrnenratione  generata,  nec 
non  Sal  Ammoniacus,  Sales  Alkalini, 
Aqua,  et  Aer,  agunt  in  Ferrum  et  varia 
inde  Pharmaceiuicis  fuppeditantur  me- 
dicamenta.  Horum  prsecipua  funt  i° 
Croci  martiales  vel  Calces  Ferri,  colorc 
rubro  aut  fiavefeente  tindae,  live  pa- 
rantur  Calcinatione,  Praecipitatione, 
vel  limplici  Adione  Aquae,  vel  Aquai 
et  Aeris  conjunda.  ’HnFhir<e  mar- 
iialesj  vel  Ferrum  variis  modis  in  Spi- 
ritu Vini  folutum.  3°  Flores  martiales^ 
vel  Ferrum  cum  Sale  Ammoniaco  fub- 
limatum.  4®  Lixivium  MartiSy  vel 
Refiduum  a Sublimatione  Fcrri  cum 
Sale  Ammoniaco  quod  in  liquorem  de- 
liquio  redadum  eft.  5°  Vimm  Chaly- 
beaiimi  vel  Ferrum  in  vino  Rhenano 
digeftione  folutum.  6°  RoUili  martiales^ 
ct  Far  tarns  Chalybeains,  vel  Ferrum 
cum  Tartaro  conjundum,  &c. 

^ Lima- 
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9 Limatura  ferri  aqua  madefacfla 
fa^pius  et  exliccata,  in  Rubiginem  tora 
converdtur,  pondere  augetur,  et  Salem 
volatileniy  ut  dicitur,  diltillatione  ex- 
hibet. 

10  Cum  Ferrum  in  acido  vitriolico 
vel  marino  difiolvitur,  vapor  elailicus, 
foetens,  fulphurcus  generatur;  qui  ad- 
motione  Candelas  inflammatur. 

11  Si  partes  aequales  Scobis  ferreae 
et  Sulphuris  vulgaris  in  mortario  tri- 
turentur^  et  in  paftam  aqua  formentur> 
Mixtura,  paucis  elaplis  horis>  incalefcit, 
turgefcit,  vaporem  fulphureum  expirar, 
et  li  quantitas  fit  fatis  magna,  Hamniain 
fponte  concipit. 

12  Ferrum  candens  cum  Sulphure 
facill  ime  coit,  et  ab  eo  reducitur  in 
Speciem  Minerae  aere  efflorefcentis, 
Pyritae  martiali  efflorefcenti  perfimilis, 

13  Ferrum,  uberiori  Phlogifio  im*- 
butum,  mutatur  in  Cbalylem. 

14  Chalybs,  Phlogifio  fuperabun- 
danti  privatus,  mutarur  in  ferrum. 
Qux".  Utrum  Phlogifion  fit  unicum 
Principium,  ex  cujus  majore  vel  mi- 
nore  copia  pendet  inter  Ferrum  et  Cha- 
lybem  difcrimen? 


15  Chalybs, 
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Chalybs,  igne  calefaclus  et  aqua 
bigida  fubicd  immerfus,  fit  durus  ad- 
niodum  et  fragilis  ; et  fic  a ferro  dif- 
tiiigu’.tur,  aeque  ac  majori  fua  gravi- 
tate rpecifica,  f'ulilitate  in  igne  faciliore, 
elafiicitare  majori,  Colore  magis  nigri- 
cante,  et  textura  magis  compacta,  quae 
ex  granis  exiguis,  diverfarum  in  diveriis 
Generibus  magnirudinum  confiat. 

1 6 Chalybs  cxpolitus,  per  diverfam 
ignis  adionem,  diverfos  exhibet  Co- 
lores. Primo  flavefcit,  deinde  flavet, 
rubcfcit,  purpurafcit,  livefcit,  nigrefcit, 
tandem  aiido  adhuc  igne  candefcit. 

17  Chalybs,  igne  candefadiis,  etim- 
merlione  in  aquam  induratus,  duritiem 
I'uam  gradatim  amittit  dum  colorcs 
diverfos  praediCtos  fufcipit ; et  ex  hac 
coloris  nuitationc  de  duritie  inftrumen- 
torum  quae  fingulis  operibus  conveniat 
judicium  ferunt  opifices. 

18  Fcrrum  in  Acidis  folutum  adfu- 
fionc  decodi  Gallarum  (fi  folutio  fa- 
rureturj  nigrefcit,  et  lente  in  funduni 
fubfider,  fpccie  nigri  pulveris  ; qui  ab 
acido  maxima  ex  parte  iterum  dilTolvi 
potefi:. 

19  Ferrum  in  Acido  vitriolico  folu- 

turri. 
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rum,  inde  prsecipitari  potefl:  Alkali 
fixo  quod  phlogiHo  qualicumquc  fa- 
turetur  idquc  Tub  forma  pulveris  ca;- 
rulci ; qui  a pictoribus  nuncupatur 
Caruleum  Harolinenfr . 

20  in  Carulcum  Hacrolinenfc  Adda 
non  agunt  : Alkalia  fixa  matcriam  co- 
loramcm  ab  co  cxirahunt,  ct  ea  fatu- 
rari  pofTint. 

2 1 Alkalia  fixa,  cum  Materia  colo- 
rantc  Cairulci  bjcrolincnfio  faturata, 
cum  Acidis  non  cfTcrvcfcunt ; colorem 
Cacrulcum  Vcgctabilium  non  viridef- 
cunr ; ct  Fcrrum,  in  Acido  quocun- 
quc  folutum,  fub  caerulco  colorc  prse- 
tipitant. 

2 2 In  orrmi  fere  Arena,  in  Argillia 
colorati?,  in  I^pidc  Lazuli,  in  plcrif- 
que  lapidibus  pretiofis,  in  cunctorurn 
fere  Vcgctabilium  dneribus,  in  Craf- 
famento  fanguinis,  in  Urina,  et  in  car- 
re  Animalium,  in  cincrcs  rcdactis,  vcl 
ctiarn  Icni  calorc  cxficcatig,  particulae 
plurimie  reperiuntur  quae  a Magnetc 
atirahuntur. 

. '^3  In  OfTibus  Animalium,in  pingue- 
dlne,  et  pane  fanguinis  ferosa,  calci- 
natis,  vcl  nullae  vcl  perpaucae  depre- 
V.  A a henduntur 
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henduntur  particulse  Magneri  obfe- 
quentes. 

24  Particular  quae  MagriCtis  Vim  pa- 
tiuntur  plures  reperiuncur  in  fan«;uine 
Hominum  ec  Quadrupedunq  quam  in- 
Sanguine  Pifcium  ; et  piures  m San- 
guine Pifcium  quam  Volatilium:  et, 
in  genere,  quo  uberior  fit  Globulorum 
rubrorum  in  fanguine  innatantium  co- 
pia,  eb  major  deprehenditur  quantitas- 
particularum,  Magnetis  aclioni  obc- 
dientium. 

25  Particulae,  a cineribus  magncte 
feparatae^  Addis  diflolvi  nequeunt. 

26  Ferrum,  cum  Plmnbo  furum, 
omne  (Turn  eo  refpuit  confortium,  et  ei 
perpetuo  fupernatat:  at  aliis  Metal- 
licis  Subftantiis  (Zinco  forfan,  quod 
ealorem  debitum  fudinere  nequeat,  ex- 
Gopto)  facile  per  fufionem  coit,  et  Mix- 
turas  Varias  Metallicas  conftituit : Hte 
autem,  fi  ejus  cum  Regulo  Antimonii 
(ob  Sulphur  forfan,  quo  Rcgulus  in- 
quinatur)  mixturam  excipias,  Mag- 
netis attradlionem  patiuntur. 

27  Ferrum  cum  Mcrcurio  vix  amal- 
gamari  potefl,  at  fub  co  nihilominus 
pen:  aliquot  Dies  fubmerfum,  vcl  va- 
por! 
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pori  Mercuriali  expoiitum  fit,  ut  did- 
tur,  fragile  et  friabile. 

28  Ferrum  materia  vitrefcente  per 
fufionem  mixtum,  minore  ignis  gradu 
viridem,  majore  caeruleum  ei  femper 
impcrtit  colorern. 


I  T A N N U M eft  metallum  im- 


perfedum,  pras  caeteris  metal- 
lis  levius  et  igne  fufilius  f at,  Plumbo 
excepto,  minima  duritie,  tenacitate, 
elaflicitate,  fonogaudens:  Stridor  qui- 
dam  inter  plicandum,  ei,  Zincum  fi 
excipias,  eft  proprius ; aeris  et  aquas 
acfiioni  parum  profedlo  cedit. 

2 Stanni  filum  cylindricum,  ciijus 
diameter  decimas  parti  unciae  asqualis 
eft,  fuftinere  poteftpondus49  Librarum. 

3 Stannum  ufque  fere  ad  fufionem 
calefadtum,  vcl  poft  fufionem  frigef- 
cens  et  in  folidum  tantum  non  con- 
denfatum,  fit  rigidum  admodum  et 
fragile,  ct  fi  motu  vclociori  in  eo 
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flitu  conquaflTctur  in  granula  rhiniita, 
porofa  erit  divulfum.  Plumbum  ec 
Aurichalcum  fimilem  fubeant  com- 
minurionem,  at  Aururp  et  Argentum 
qujE  fufioni  proxima  bunt  tenaciora, 
Granulationefn  ea  methodo  non  ad- 
mittunt. 

4 Stannum  fufum  odoremcxfpirat  ar- 
fenicalcm,  fcintillas  emittit,  et  in  cal- 
cem  albefcentem,  difficillime  reducen- 
dam,  et  in  foco  etiarn  fpeculi  uftorii 
vix  vitrificandam,  cito  calcinatur. 

5 Stannum  in  igne  fortiffimo  diutius 
detcntum  dicitur  partim  in  flores  fub- 
liinari,  partim  in  calcem  rubefcen- 
tcm  redigi,  partim  in  vitrum  pelluci- 
dum  coloris  rubei  mutari. 

6 Stannum  et  Plumbum  una  fufa 
turgefcuilt,  et  Iticida  quad  combuflione 
citius  in  cineres  exuruntur,  quam  lin- 
gula feorfim  calcinata. 

7 Si  Calces  flanni  et  plumbi  cum 
filice  calcinato  vel  vitro  peliucidilTimo 
contufo  et  fale  alkaline  ftxo  fimul  furt- 
dantur,  maflam  vitrefeentem  ladteam 
in  arte  fidlili  et  encauftica  utiliffimam 
Gonllituent  j cui  fi  calces  aliorum  me- 

tallorum 
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tallorum  conjungantiir,  encaufta  varia 
diverlimode  colorata  conficientur. 

8 Si  Stannum  cum  Acido  vitriolico 
concentrato  ufquead  dccitatem  in  vafis 
claulis  diftillctur,  mulrum  exibit  va^ 
poris  lulphurei  qui  inflammationem 
nonnunquamadmittir,  et  fulphur  fimul 
in  collo  recortiE  fublimatum  invenie- 
tur.  Quod  fi  acidum  lit  aqua  dilutum, 
vapor  elt  Temper  fere  inflammabilis,  et 
lulphur  prascedente,  ut  videtur,  minus 
flavum  et  in  minori  copia  generator. 

9 Stannum  in  acido  vitriolico  aquofo 
copiose  dilTolvitur;  folutio,  debita  fac^ 
ta  evaporatione,  cryrtallos  prasbet  aU 
bas,  tenues  lanugini  fimiles,  quas  Vi- 
triolum  Jo-vis  nominate  liceat. 

10  Stannum  ab  acido  marino  cale-r 
fadlo  et  concentrato  promptius  difibl- 
vitur,  et  vapor  inde  inflammabilis  fuU 
phur  et  Arfcnicum  redolcns  produci- 
tur,  cujus  pondus  aequale  circiter  de- 
prehenditur  parti  quadragefimas  quartae 
ponderis  Stanni  foluti. 

1 1 Si  Stannum  cum  Sublimato  mer^ 
curii  corrofivo  diftillctur,  primo  in  ejt-r 
cipulum  cadent  guttullas  quaedam  acidi 
iiiaiini,  dcindc  prodibit  liquor  cximie 
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fumans,  qui  Liquor  fumans  Lihavii  dl- 
citur  (in  aethere  marino  conficiendo 
utiliffimus),  tandem  in  collum  retorrae 
ftannum  cum  acido  marino  conjunc- 
turn  fub  forma  folida  elevabitur. 

12  Stannum  ab  acido  nitri  promp- 
tiiTime  dilTolvitur,  vel  potius  ni  cautc 
inftituatur  folutio  in  calcem  corrodi- 
tur:  Ab  aqua  regia  folutio  ejus  facil- 
lime  abfolvitur;  haec  folutio  eft  colo- 
ns et  fpiflitudinis  variae,  baud  raro  in 
folidum,  juris  inftargelati,  concrefcit. 

13  Stannum  in  aqua  regia  folutum, 
fub  leni  evaporatione  arfcnici  plerum- 
que  cryftallos  exhibet : quod  ab  im- 
perfecta minerae  calcinatione  prove- 
nire cenfendum  eft,  cum  datur  ftan- 
num ab  Omni  arfenico  immune. 

14  Stannum  in  acido  nitri  vel  in 
' aqua  regia  folutum,  et  cum  purpuraf- 

centibus  decoClionibus  Ligni  Brafi- 
liani,  Cochinellae,  &c.  mixtum,  colo- 
res carum  in  ufus  tindliles  eximie  ex- 
akat. 

15  Si  Stannum,  argentum  vivum, 
fulphur,  et  fal  ammoniacus  accurate 
admifccantur,  ac  in  igne  forti  fubli- 
meiitur,  fuperiora  vaforum  petet  quae- 
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dam  Cinnabaris,  in  imo  remanebit  maf- 
fa  Icvis,  friabilis,  coloris  aurei,  quse 
vocatur  /lurum  Miifivum  vel  Muficum^ 
quod  phlogifti  additione  in  ftannum 
rcducatur. 

j6  Srannum  in  Aceto,  vino  Rhe- 
nano,  ec  fuccis  nativis  acidis  vegeta- 
bilium  diffjlvi  poteft. 

17  Stannum  cum  omnibus  metal- 
jicis  corporibus  facillime  fufione  com- 
mifceri  poteft;  fragilia  (ob  arfenicum 
forf.m  quo  inquinauir)  reddit,  et  dif- 
ficillime  ab  iis  feparatur. 

18  Stannum  cum  plumbo  colliqua- 
tum  fit  rigidius;  fufum  cum  Bifmutho., 
Zinco,  Rcgulo  Antimonii,  &c.  fit  ma- 
gis  durum,  album,  et  fonorum. 

19  Stannum  foliatum  cum  mercu- 
rio  facillime  in  Amalgama  coit,  quo 
fuperficics  pofteriores  fpeculorum  pla-  ' 
norum  obduci  folcnt. 

20  Si  Stannum,  Plumbum,  et  Bif- 
muthum  una  fundantur,  ct  cum  Mer- 
curio  commifceantur,  Amalgama  con- 
ftitucnt  ad  fuperficies  conc:^vas  obte- 
gcndas  apprime  idoneum. 

21  Stannum  fufum  cupri  et  ferri 
i^on  tautum  fttpcrficici  adhaerefcir,  fed 
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in  intimiora  penetrat,  ut  vidcre  licet  in 
ferreis  inftrumentis  quibusopificesutun- 
tur  ad  laminas  ferreas  ftanno  illinendas. 


CAP.  XIIL 

I 

De  ArgentOi  five  Lund. 

I Rgentim  eft  Metallum  perfc(ftum  ; 

dudilitate  et  fixitate  Auro  proxi- 
mum;  fluit  cum  primum  candefcir,  ec 
paulld  faciliiis  quam  Ferrum,  Cuprum 
et  Aurum : Aurum,  Plumbum  et  Stan- 
num duritie  et  elafticitate  fuperat;  om- 
nibus Merallis  (Cupro  exccpto)  ma- 
gis  fonorum  eft;  adione  aeris  et  aquae 
prorfus  immutabile,  at  a Sulphureorum 
halitu  infufcatur. 

2 Argentum,  ut  ait  Kunckelius,  igni 
vehementiflimo  furni  vitriarii  per  mcn- 
■fem  expofitum,  64^"  circiter  pondcris 
parte  diminutum  deprehendebatur ; fpa- 
tio  duorum  menfium,  ut  ait  Galtus 
Clavius,  decrementurii  ponderis  in  eo- 
dem  igne  paticbatur  jcqiiale  parti  duo- 
decimae  ponderis  totius ; ut  ait  Hom- 
bergius,  vitro  uftorio  expofitum  in  fu- 
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mum  abiit,  fed  in  Virrum  non  fuit  con- 
verfum. — Annon  ponderum  decremen- 
ta  ignobili  alicui  Metailo  quod  cum 
argento  mifceatur,  potius  quam  de- 
fedui  fixitatis  in  Argenro  ipfo,  attribui 
debeant  ? — Annon  fumus,  qiiem  ob- 
fervavit  Hombergius,  ipfi  Argento  in 
Auras  ado,  potius  quam  Argento  in 
partesdifTimiles  refoluto,referendus  eft? 

3 Ea  eft  Argent i tenacitaSy  ut  filum 
Cylindricum,  cujus  diameter  asqualis 
eft  decimae  parti  uncise,  fullinere  po- 
teft  pondus  27oLibrarum. 

#4  Argentum  non  folvitur  in  Acido 
Sails  marini,  via  humida,  nec  in  Aqua 
regia  ; difficillime  quidem  in  Oleo  Vi- 
trioli,  etiam  ebulllente;  promptiftime 
verb  in  Acido  Nitri  folvitur.  Solutio 
in  Acido  Nitri  fada,  li  dcpuratum  lit 
Argentum,  eft  pellucida,  excolor,  ama- 
ra,  cauftica. 

5 Solutio  Argenti,  in  Acido  Nitri 
fada,  Capillos,  Cutem,  Ofta,  caeterar- 
que  Animalium  folida,  nec  non  Acha- 
tem,  Jafpidem,  plurefquc  alios  lapides 
fufeo  vel  nigro  colore  tingit : evapo- 
ratione  in  Cryftallos  concrefeit  albas, 
qu32  in  igne  fufac  colorem  induunt  ni^ 

grum. 
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grum,  et  maffam  caufticam  confHtuunt 
quae  vulgo  dicitur  Luna  Caujiica  vel 
Lapis  'infernalis ; quae  vi  minori,  aut 
majori,  cauftica  pollet,  prout  Solutio  eft 
penitus,  vel  ex  parte,  faturaca. 

6 Argentum,  ex  folutione  fua  in 
Acido  Nitri  praecipitatum,  fit  folubile, 
per  Acidum  vegetabilci  vel  nativum, 
vel  ex  fermentatione  generatum : per 
Alkali  volatile  et  Alkali  fixum,  quod 
conficitur  calcinando  Sale  alkalino  fixo, 
cum  fanguine  bovino:  fed  nec  per  Al- 
kali fixum  commune,  vel  caufticum, 
vel  Calcinatione  cum  Carbone  vegp- 
tabili  paratum,  nec  per  Nitrum  fixum 
detonatione  eumcarbone  vegetabili  aut 
animali.  Hoc  autern  defe(ftui  falis 
alkalini  voiatilis  quo  alkali  fixum  fan- 
guine bovino  calcinatum  imbuitur,  at- 
tribui  foiTan  poteft. 

7 Si  in  Solutionem  Argenti  Acido 
Nitri  fadtam,  infundatur  Acidum  vi- 
trioli,  vel  Salis  marini,  vel  Solutio  cu- 
jufiibet  Salis,  hoc  vel  illud  Acidum 
continentis,  Argentum  deferat  Aci- 
dum Nitri,  et  cum  Acido  vitriol i vel 
Salis  marini  conjunfium,  Coaguli  in- 
flar  aibi,  in  fundum  fubftdet, 

i Argen- 
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8 Argentum,  cum  Acido  marino 
conjuhctum  ct  ignc  fufum,  fit  Corpus 
admodum  volatile : ex  parte  pelluci- 
dum  et  quad  corneum  ; et  exinde 

na  cornea  appellatur:  quae  in  aqua 
vix  folvitur,  et  quinta  circiter  parte, 
accretione  Acidi,  Argento  foluto  pon- 
derodor  eft. 

9 Si  Argentum  dr  cum  Acido  vi- 
triolico  ufque  ad  dccitatem  diftillatum, 
vapor  prodit  fulphureus,  at  nihil  diU 
phuris  fublimari  obfervatur;  ipfum 
Argentum  in  madam  duram  flavefeen- 
tem,  aqua  maxima  ex  parte  folubilem, 
et  Cry  ftallifationis  capacem  conver- 
titur. 

10  Si  in  Argentum  fufum  Acidum 
vitriol icum  infundatur,  vapor  prodit 
eximie  dalphurcus ; at  Sulphur  non  fe- 
paratur. 

1 1 Argentum  ab  omnibus  Metallicis 
Subftamiis  (Auro  et  Placina,  et  per- 
parva  forfan  Cupri  quantitate  exceptis) 
Cupellatione  liberatur.  In  Acido  Ni- 
tri  foluEum,  et  inde  ab  Acido  marino 
praecipitatum,  ftt,  redueftione  fa^la,  ab 
Omni  Corpore  heterogeneo  immune  ct 
puridimum  habetur. 
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12  Argentum,  cum  Sulphure  fufum, 
in  Maflam  fragilerri  convertitur,  co- 
lore et  mollitie  plumbi  limilem.  Hac 
fufione  minima  pars  Auri  a Maffaqua- 
libet  Argenti  feparari  potefb. 

13  Argentum,  cum  Cupro  Colli- 
quefacftione  conjundlum,  fit  magis  du- 
rum et  fonorum.  Quod  fi  cum  Stanno 
vel  Regulo  Antimonii  conjungatur, 
pene  omnem  fuam  Malleabilitatem 
perdit. 

14  Argentum  purum  ponitur  xquale 
duodecim  denariis.  Si  ejus  pars  duo- 
decima  fit  Cuprum,  vel  aliud  imper- 
fedum  metallum,  dicitur  conftare  ex 
undecim  denariis ; quale  eft  Argentum 
ex  quo  Ludovici  cuduntur.  Argen- 
tum Anglic e didum  Sterling  conftat 
ex  undecim  denariis,  una  cum  decima 
denarii  parte  ; five  Cuprum  eft  ad  Ar- 
gentum ut  3 37>  Moneta  noftra. 

Argentum  vel  fulphuratum,  vel 
prjEcipitatum  vel  integrum,  cum  Vitro 
cryftallino  fufione  intime  mixtum,  vel 
Csementatione  utcunquc  conjundum, 
colorem  flavum  ei  femper  impertit. 
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C A P,  XI\^ 

De  AurOy  five  Sole. 

1  A URUM  eft  Metallum  perfec- 
tiflimum,  coloris  inter  fulvum 
ct  fubflavum  varii ; caeteris  metallis, 
plumbo  et  ftanno  exceptis,  minus  elaf- 
ticum,  durum,  et  fonorum ; plumbo, 
ftanno,  et  argento  minus  fufile  ; fixi- 
late,  pondere,  et  diuftili  extenfione  om- 
nia exfupcrans;  acflione  aeris  et  aqug^ 
mutabile. 

2 Aurum  in  igne  vehememifiimofur- 
ni  vitriarii  per  plures  hebdomadas  li- 
quefa^ftuln,  nullam  aut  calcinationem 
aut  partium  diftipationem  patitur : ab 
igne  folari  condenfato,  in  auras  diflipa- 
lur,  at  nec  in  vitrum  viblacei  coloris 
nec  in  partes  diftimiles,  ab  illo  etiam 
ignis  gradu,  converti  videtur. 

3 Aurum  in  igne.  candefcens  fun- 
ditur,  fufum  colorem  caeruleo-viridem 
induir,  caeteris  metallis  mole  magis 
augcri  videtur;  non  fatis  fufum  vcl 
fubito  nimis  rcfrigeratum,  fit  malleo 
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paullo  intradlabilius,  at  a carbonum 
vaporibus  ftagile  non  redditur. 

4 Auri  filum  cylindricum,  cujus  dia- 
meter dccimae  parti  unciae  aequalis  eit' 
fuftinere  potefi:  pondo  500. 

5 Aurum  cum  Borace  fufum,  fit 
folito  pallidius,  refufum  cum  nitro  co- 
lorern  fuum  recuperat. 

6 Pofito  quod  gravitas  rpecifica  aquae 
diftillatae  et  ad  gradum  53“  Therm. 
Fahrenh  calefadae  fit  1,000,  gravitas 
fpecifica  auri  purgatiffimi  haberi  po- 
teft  19,376. 

7 Auri  reliquorumque  metallorum 
etiam  puriffimorum  gravitates  fpecific£e 
intra  certos  limites  variae  erunt,  prop- 
ter et  diverfam  gravitatem  abfolutam. 
Cl  diverfam  expanfionem  aquae,  qua  in 
diverlis  locis  et  di versa  caeli  temperie 
ponderantur. 

8 Aurum  cum  omnibus  fubftantiis 
metallicis  per  fufionem  commifceaiur. 

9 Mixtura  auri  et  ferri  in  minori 
fiuit  ignis  gradu,  quam  ferrum  ipfum, 
et  inde  fit  idonea  ad  ferri  fraduras  fer- 
ruminandas. 

10  Mixtura  auri  et  cupri  fufilior  eft 
quam  aut  aurum  aut  cuprum,  et  inde 

utrique  fit  idoneum  ferrumcn. 
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11  Aurum  cum  Subftantia  quacun^- 
que  Merallica  coiliquatum  fit  minus 
dudlile;  ab  Argento  ef  Cupro  mal- 
kabilitas  *.ejus  minime  diminuitur, 
maxime  autem  vel  potius  auferlur  per- 
parvis  quancitatibus  Plumbi  aut  Stan- 
ni,  vel  etiam  li  vaporibus  folum,  quos 
fufa  emittunt,  bilance  non  dignofcen- 
dis  fit  expotirum. 

12  Aurum  ut  moneta  fiat,  atque  lit 
aliis  ufibus  Oeconomicis  inl'erviat,  du- 
rius  reddi  fokt  mixtura  parvarum  quan- 
titatum  aliorum  metallorum,  Argenti 
praecipue  et  Cupri,  vel  amborum  con- 
jundim. 

13  Mafia  quaslibet  auri  in  partes 
viginti  quatuor,  quas  Ceratia  vocant, 
dividi  fcmper  concipitur;  ct  dicitur 
Aurum  obryzum ; Aurum  caraticum 
tria  et  vicenarium,  ut  Aurum  Duca- 
torum ; Aurum  caraticum  duo  et  vi- 
ccnarium,  ut  Aurum  in  Anglia  diduni 
Standard^  et  lie  deinceps,  prout  Au- 
nim  fir  ab  omni  mixtura  hercrogenca 
illibatum,  vel  una,  duabus,  et  fic  dein- 
ceps partibus  vigefimis  quartis  alterius 
ali(.ujus  meialii  inquinatum. 
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14  Auriim,  in  integro  fuo  et  natu- 
ral! liatu,  hucufque  Iblubile  non  de- 
prehenditur  ab  ullo  acido  fimplici,  lul- 
phure,  alkali  fixo  vel  volatilj  ; fed  ab 
aqua  regia,  et  hcpate  fulphuris  dilTolvi 
poteft. 

15  Aurum  cum  Argento  colliqua- 
luin,  ab  acido  marino,  debita  fi  adhi- 
beatur  Encheirelis,  dilfolvi  dicitur. 

16  Aurum  in  aqua  regia  folutum, 
et  exinde  per  Alkali  fixum  praecipi- 
ratum,  ab  omnibus  acidis  turn  mine- 
ralibus  turn  vegetabilibiis  dilfolvi  po- 
teft,  nec  non  a fale  Alkalino  volatili, 
et  fixo,  qui  conficitur  methodo  in  pro- 
pofitione  6“  de  Argento  explicata. 

17  Aurum  ab  aqua  regia  per  Alkali 
fixum  aut  volatile  dejedlum,  et  leni  ca- 
lore  ficcatum,  vocatur  Aurum  fulminansy 
eo  quod  five  ab  igne  five  alfricfiu  in- 
calefcat,  cum  magno  fragore  in  auras 
dilfipatur : Hanc  autem  fulminandi 
vim,  nifi  Alkali  volatile  vel  in  con- 
fedtione  aquge  regiae  vel  in  praecipita- 
tione  adhibeatur,  non  acquirit. 

18  Pondus  Auri  fulminantis  majus 
eft  pondere  auri  foluti,  parte  circiter 
quarta. 

19  Aurum 
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1 9 Aurum  fulminans  cum  difplo- 
datur,  cavitates  imprimit  laminis  me- 
tallicis  non  nimium  craffis  quibus 
imponitur,  vcl  quibus  fuperne  pre- 
mitur;  et  non  deorfum  tantum,  fed 
quaquaverfum  vires  fuas  exerit. 

20  Vis  Elaftica  Auri  fulminantis, 
dicitur  effe  ad  vim  elaflicam  pulveris 
pyrii  ut  64  : i. 

21^  Aurum  fulminans  in' Sphaera 
ferrea  exacftiflime  obturata  inclufum, 
ac  igni  expofitum,  non  difploditur;  in 
fimili  cafu  pulveris  pyrii  fadta  eft  ex- 

plofio,  ec  fphasra  fimul  difrupta  inve- 
nitur. 

22  Aurum  fulminans  aqua  ftepius 
lavatum,  cum  oleo  vitrioli  tritum,  cum 
fulphure  fufum,  vel  ab  alkali  fixo  lixa- 

tum,  vim  fuarn  fulminantem  amit- 
tit. 

23  Aurum  nec  per  calcinationem 
cum  vel  fine  additione,  nec  per  folu- 
tionem  in  aqua  regia,  nec  per  fubli- 
mationem,  nec  per  explofionem,  nec 
per  ullam  aliam  mcthodum  hucufr 

l^ue  repertam,  in  partes  diffimiles  re- 
folvatur. 
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24  Aurum  in  aqua  regia  foliitum 
cutem  et  plures  fubftantias  animales 
ac  vegetabiles  rubro  vel  purpurco  co- 
lore tingit;  debita  fada  evaporatione, 
in  cryftallos  concrefcit  rubras;  ec  qua- 
cunque  methodo  metallico  fuo  af- 
pedu  fit  privatum,  et  ad  pulveris  fpe- 
ciem  redadum,  colorem  magls  mi- 
nufve  rubicundum  plerumque  adipif- 
citur. 

25  Aurum,  metallorum  denfiflimum, 
cum  vitro  puro  crydallino  collique- 
fadione  confufum,  vitri  denlitatem 
adaugendo,  aptum  illud  redd  it  ad  re- 
dedendos  radios  minime  refrangi- 
bilcs,  et  femper  vitrum  praebet  rubro 
colore  pellucidum. 

26  Aurum  a inenftruo  fuo  extra- 
hitur,  atque  per  aliquod  tempos  fuf- 
penfum  tenetur,  Oleis  Effentialibus; 
facillime  autem  feparatur  dEthere  vi- 
triolico:  et  cum  unicum  fit  metallurn 
cui  base  proprietas  competit,  fi  cum 
cceteris  vel  minima  quantitate  com- 
mifeeatur,  hoc  indicio  deprehendi  po- 
teft. 

27  Aurum 
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^7  Aiirum  in  aqua  regia  folutum 
inde  prsecipitari  potefl  (fl  multa  aqua 
diluatur  folutio)  vel  laininis  Stanni, 
vcl  Iblutione  Sranni  in  eodem  men- 
ftruo  fad  a.  Tub  forma  pulveris  coc- 
cinei,  qui  vulgo  vocatur  Cqffii  purpii- 
reiini  Magijieriiim. 

28  Una  Auri  folutionis  guttula,  per 
aliquot  aquse  uncias  dilfufa,  Stanni  in- 
tervcncu  colorem  purpurcum  toti  aquas 
conciliat;  et  fic  ab  omnibus  Subflanciis 
metallicis,  quibus  admifceatur,  facil- 
lime  dignofcatur. 

29  Hepar  Sulphuris  cum  Auro  li- 
quatunfi  illud  facile  et  adeo  penitus 
clifTolvit,  ut  Aurum  una  cum  Hepate 
bltrum  permeans,  in  aqua  fufpenfum 
mancar. 

30  Aurum  ab  omnibus  metallicis 
fubrtantiis,  Platina  excepta,  optime 
purgatLir  fufione  cum  Antimonio ; ab 
omnibus  praeter  Argentum  et  Plati- 
nam  cupcllatione-  cum  pliimbo;  ab 
Argento  folutione  in  aqua  regia;  a 
Platina,  et  minutis  portiunculis  cupri, 
aliorumvc  metallorum  quae  Catini  ci- 
ncricii  vim  baud  raro  dfugiunt,  per 

15  b 2 praeci- 
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praecipitationem  ab  aqua  regia,  inter- 
ventu  vitrioli  viridis. 


CAP.  XV. 

De  Plaiina  five  Auro  albo, 

I  T)  LATINA  eft  metallum  per- 

XT  fedum,  fixitaic,  ducftilirate,  et 
gravitate  fpecifica  auro  vix  fecunda ; 
caeteris  metallis  in  igne  longe  minus 
fufilis,  et  ferro  forfan  excepto  duriorj 
eolore  argento  obfufcato  fimilis. 

2 Platma,.  in  igne  vehementiftimo 
quern  furni  et  crucibula  optima  fuf- 
tinere  poffunt  anteaquam  in  vitrum 
liquefcunt,  non  funditur,  fed  pondere 
aliquantulum  augmentatur  : Haec  pon- 
deriis  augmentatio  adhaefioni  forfan  fer- 
ri',  quod  metalli  cujufli'bet  imperfedli, 
quod  per  calcinationem  pondere  auge- 
tur,  referri  debet. 

3 Platina,  radiis-  folaribus  conden- 
fatis  in  foco  fpeculi  concavi,  cujus  dia- 
meter 
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meter  aequalis  erat  22  unciis,  ct  focalrs 
diftantia  28  unciis,  expofita,  ex  parte 
in  fumum  erat  adla,  ex  parte  fufa-  in 
corpus  album,  fplendefcens,  admodunri 
malleabile. 

4 Piatina  non  folvitur  ab  acido  vi- 
triolico  aquofo  aut  concentrato,  frigido 
aut  ebulliente;  nec  ab  acido  marine, 
via  aut  humida  aut  ficca nec  ab  acido 
nitri  communi  aut  fumante ; nee  a 
fulphure  communi  ^ nec  ab  antimonio 
CFLido : et  hinc  ab  omnibus  fub- 
fiantiis  metallicis,  auro  except©,  dif- 
tinguitur. 

5 Piatina  ab  aqua  regia  et  hepate 
fulphuris,  inftar  auri,  dilTolvi  pored. 

6 Piatina  in  aqua  regia  folura  eft 
coloris  aurei,  aut  fufei,  in  rubedinem 
vergentis,  prout  folutio  eft  ex  pacte  vel 
penitus  faturara:  Htec  folutio  evapo- 
ratione  concrefeit  in  cryftallos  rubcii- 
tes ; folidis  animalium  parribus,  la- 
mellis  vel  folutioni  ftanni,  colorcm  ru- 
brum  aut  purpureum,  lavatione  aquae 
baud  cximendum,  non  impertit;  a fale 
ammoniaco  ex  parte  praecipitatur  Pla^ 
tina,  fed  nec  a vitriolo  viridi,  nec  ab 

Alkali 
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Alkali  fixo  minerali ; ab  Oleis  efTcn- 
tialibus,  i^lthere  vitriolicoj  aut  Spiritu 
Vini  re(5lificato,  a menflruo  fuo  non 
feparatur,  et  hinc  ab  ipfo  auro  dif- 
tinguatur;  minimaquc  hujus  vcl  il- 
lius  metalli  portiuncula,  in  mixtura 
quavis  raetallica  ex  ambobus  con- 
flata,  his  praecipue  limilibufque  indi- 
cibus  facillime  dignofcatur. 

7 Platina  ab  aqua  regia  per  Alkali 
volatile  praecipitata,  exiiccata  ec  igni 
expofita,  non  fulminat,  et  lie  etiam  ab 
auro  diferepat. 

8 Platina  a menflruo  fuo  praecipi- 
tata,  cum  vitro  contufo  mixta,  et  igni 
violentiori  per  longum  tempus  expo- 
lita,  nec  cum  vitro  fufione  conjungi, 
nec  colorem  ullum  ei  communicare, 
videtur. 

9 Platina  cum  omnibus  fubftanriis 
metallicis  per  fufionem  coit : li  cum 
Aurichalci  pari  pondere  fundatur, 
mafia  conflabitur  dura  quidem  et  fra- 
gilis,  quae  polituram  eximiam  fufeipit, 
et  nitorem  fuum  diu  confervat. 

10  Platina  cum  Plumbo  aut  Bif- 
mutho  fufa,  et  cupcllo  fubjc61a,  igne 

vix 
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vix  vchementifTio  ab  iftis  metallis 
adeo  penitus  liberari  poreft,  ut  fiat 
malleabilis. 

11  Aurum  cum  Platina  colliqua- 
lum  fit  durius  et  in  igne  fimul  minus 
futile,  quod  in  mixtione  fua  cum  aliis 
metallis  non  evenit. 

12  Mercurius,  qui  majorem  habet 
Affinitatem  cum  Aum  et  Argento 
quam  cum  Plumbo,  habet  etiam  ma- 
jorem  cum  Platina;  fed  minorem  cum 
Platina  quam  cum  Auro. 

13  Platina  majorem  habet  Affini- 
tatem cum  Plumbo  quam  cum  ferro. 

14  Platina,  Auri  inftar,  minorem 
habet  Affinitatem  cum  aqua  regia 
quum  aut  Zincum,  aut  Ferrum,  aut 
Cuprum,  aut  Stannum,  aut  Argen- 
tum vivum. 
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